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Preface. 


The report upon the fossils of the Paleozoic formations of New 
Jersey forms Volume III. of the Paleontology Reports of the 
State Geological Survey. The previous reports of this series— 
Volume I., The Brachiopoda and Lamellibranchiata of the Raritan 
Clays and Greensand Marls, by R. P. Whitfield; and Volume IL, 
The Gasteropoda and Cephalopoda of the Raritan Clays and Green- 
sand Marls, by the same author—were prepared and published 
in co-operation with the United States Geological Survey. They 
appear, also, as United States Geological Survey Monographs [X. 
and XVIII., respectively. Although this report—Volume III.— 
was written and published under the direction of the present State 
Geologist, it is proper to state that the field work was commenced 
and carried on in 1899 and 1900, while Professor John C. Smock 
was State Geologist. 

The Paleontology Reports are distributed to libraries, geologists 
and other surveys. Volume III. will be sent upon request, also, 
to those especially interested in this subject. A few copies of 
Volumes I. and Il. of this series are still undistributed, and 
libraries are urged to notify the State Geologist of gaps im their 
sets of survey reports. The reports are distributed without cost, 
except that transportation charges are paid by the recipient. 

The subject matter of the Paleontology Reports is of a more 
specialized nature than of some of the volumes of the Final Re- 
port series—z. ec., the Report on the Physical Geography of the 
State, Volume IV.; and on Glacial Geology, Volume V.; nor is 
it of such direct economic value as the Report on Water-supply, 
Volume III.; and the Report on the Clay Industry, now in prepa- 
ration. Nevertheless, a knowledge of the fossils contained in the 
rocks of the State is of no little importance. The age of the for- 
mations, their correct stratigraphical position, and the conditions 
under which they originated, are, in part, to be determined by 
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a study of their fossil contents. Correct inferences as to their 
economic value and the ready and accurate determination of their 
occurrence depend largely upon a precise knowledge of these points. 

A striking example of this indirect economic value of paleonto- 
logical studies was seen in connection with these very mmvestiga- 
tions. Very early in the work it was found that the earthy lme- 
stone, so extensively used in the vicinity of Phillipsburg for the 
manufacture of Portland cement, as well as the pure non-magnesian 
limestone used with the cement rock to increase the percentage ot 
lime, belonged to the Trenton formation, and was readily recog- 
nized by the fossils it contained. It was found to oceupy a definite’ 
position in respect to the underlying Kittatinny limestone, which 
was highly magnesian and of no value for Portland cement, and 
the overlying Hudson River slate. This fact being determined, it 
was a comparatively rapid and easy matter to trace the boundaries 
of the formation and so determine the location of these beds. It 
was at once possible to eliminate a large area from the field of 
investigation, with great saving both of time and money. In fact, 
the Report upon the Portland Cement Rocks* could not have been 
prepared, without the expenditure of a much greater sum than 
was involved, if it had been necessary to examine the whole area 
of Paleozoic rocks with as much detail as was given to a few com- 
paratively narrow zones. 

But even if the study of these faunas were totally unproductive 
of any economic results, direct or indirect, nevertheless, their in- 
vestigation is a legitimate part of the Survey work. It is worthy 
‘science for seience’s 


‘ 


the honor and name of the State to foster 
sake,” and to carry on investigations which add something to the 
sum of human knowledge. When it is remembered that these 
fossils are the remains of living forms—some of them the highest 
forms of life of their time—and that from these lowly forms has 
come, through countless years, the grand culmination of the lite 
of to-day, a new interest. is aroused. They cease to be mere bits 
of stone, curious but meaningless, and become instead the touch- 
stones to the past. 


, HENRY PB. KUMMEL. 


*Ann. Rep. for 1900. 
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Introduction. 


The present report on the Paleozoic Paleontology of New Jersey con- 
sists of two parts. Part I. covers the Stratigraphic Paleontology. The 
several geologic formations recognized in the State are described, lists 
of their included fossils are given and the characteristics of their fossil 
faunas are discussed with a view of establishing correlations between 
the Paleozoic formations of New Jersey and those of other regions. 
The detailed geographic distribution of the formations and their 
geologic structure are not considered in the present report, but many 
facts of distribution and structure have been given in a report upon 
“Portland Cement,” published in the Annual Report of the State 
Geologist for 1900, and in a report upon “The Rocks of the Green 
Pond Mountain Region,” in the Annual Report for 1901. 

Part Il. of the report is devoted to Descriptive Paleontology. In 
this part the fauna of each formation is taken up in detail, each one of 
its species being fully described and illustrated on the accompanying 
plates. This part includes the descriptions of many species previously 
described elsewhere, as well as the descriptions of a considerable 
number of new species here published for the first time. With the 
descriptions of old species one or more references to the literature of 
the species are always given, but no attempt at a complete. bibhography 
has been made. The references usually selected are those which will 
direct the reader to additional illustrations which will be helpful in 
the identification of the species. For a complete bibliography of the | 
Brachiopoda, to which class of organisms a large number of the species 
described in the present volume belong, the reader is directed to Bul- 
letin No. 87 of the United States Geological Survey, entitled “A 
Synopsis of American Fossil Brachiopoda, including Bibliography and 
Synonymy,” by Charles Schuchert. Those readers who desire a full 
discussion of the characteristics of the various Branches, Classes, 
Orders and Families of the fossil organisms described are referred 
to any one of the several text-books of paleontology, the best one for 
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American students being Hastman’s translation of “Zittel’s Text-Book 
of Paleontology,” published by Macmillan & Company. 

Most of the drawings accompanying Part II. have been prepared 
by Miss Mildred L. Marvin. A few have been made by Miss Annie 
L. Weller and Mr. D. F. Higgins, and the writer himself has con- 
tributed a small number. 


Jed iin dk 


Stratigraphic Paleontology. 


CHAPTER I. 
GENERAL RELATIONS. — 


The Paleozoic rocks of New Jersey fall naturally into three geo- 
graphic divisions. The first of these is the Delaware valley area, lying 
to the northwest of the Kittatinny mountain, between the crest of 
the mountain and the Delaware river; the second area is the Kitta- 
tinny valley, lying between the Kittatinny mountain on the northwest 
and the crystalline highlands on the southeast; the third division in- 
cludes several smaller outlying areas within the region occupied by the 
Pre-cambrian crystalline rocks, which are entirely surrounded by the 
crystalline rocks or by the crystalline rocks on one side and the Triassic 
sandstones on the other. The areas of paleozoic sedimentary strata 
within the crystalline highlands occupy the valleys of the Musconetcong 
and Pohatcong rivers, the valley of the South Branch of the Raritan 
river from Califon northeastwardly to beyond German Valley, and 
the area known as the Green Pond mountain region, which extends 
from near Port Oram northeastwardly to the New York State line at 
Greenwood lake, having its greatest width a little south of New- 
foundland. Between the German Valley and the Green Pond moun- 
tain regions there are several additional, much smaller areas. On the 
border between the crystalline highlands and the red Triassic sand- 
stones there is a smal] area extending northeast for a short distance 
from the Delaware river at a point about two miles south of Riegels- 
ville, another at Little York, another of considerable extent extending 
from Pattenburg eastwardly to beyond Clinton. There is a small 
area about Pottersville and another larger one extending northeast- 
wardly from Peapack. With the exception of the Green Pond moun- 
tain region, the geologic formations of all of these outlying areas are 
essentially the same as those in the Kittatinny valley, but in the Green 
Pond mountain regions several conspicuous geologic formations occur 
which are seen nowhere else in the State. 

The geologic formations of the Delaware valley area are all of 
Silurian and Deyonian age, covering a period extending from the time 
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of deposition of the Shawangunk conglomerate, which was the begin- 
ning of Silurian time, to that of the Onondaga limestone, which repre- 
sents the first half of middle Devonian time. In the Kittatinny valley 
and in all of the outlying areas, except the Green Pond mountain 
region, the formations are of Cambrian and Ordovician age. The 
greatest range of geologic formations occurs in the Green Pond moun- 
tain region, where there are Cambrian strata as old as any in the Kitta- 
tinny valley, and Devonian strata younger than any in the Delaware 
valley. 

In the following table the geologic formations of Paleozoic age in 
New Jersey have been arranged in sequence, and in the following 
pages their paleontologic characters will be discussed in order, begin- 
ning with the oldest and proceeding to the youngest. In the table the _ 
formations of the Delaware valley area are placed in one column, those 
of the Kittatinny valley and all of the outlying areas, except the 
Green Pond mountain region, in another, and those of the Green 
Pond mountain region in a third column. 


GENERAL RELATIONS. 9 


ee 
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DELAWARE VALLEY. KITTATINNY VALLEY. RiGion. 
Cambrian. Cambrian. Cambrian. 
Hardyston quartzite. Hardyston quartzite. 
Kittatinny limestone| Kittatinny limestone. 
(part). 
Ordovician. Ordovician. Ordovician. 
Kittatinny limestone 
(part). 
Trenton limestone. 
Hudson River slate. 
Silurian. Silurian. Silurian. 
Shawangunk conglomer- Green Pond Mountain 
ate. conglomerate. 
Medina sandstone. ” Longwood shale. 
Poxino Island shale. Decker Ferry formation. 
Bossardville limestone. 
Decker Ferry formation. 
Rondout formation. 
Manlius limestone. 
Devonian. Devonian. Devonian. 
Coeyman’s limestone. 
New Scotland beds. 
Stormville sandstone. 
Becraft limestone. 
Kingston beds. 
Oriskany formation. 
Esopus grit. 
Onondaga limestone. Newfoundland grit. 
Monroe shales. 


Bellvale flags. 
Skunnemunk conglom- 
erate. 


The names used for the formations in New Jersey have in most 
cases been adopted either from New York or from Pennsylvania, into 
which States the New Jersey formations extend, and where they have 
been more or less carefully studied and described in the literature. 


CHAPTER II. 
FORMATIONS OF CAMBRIAN AGE. 
HARDYSTON QUARTZITE. 


Wherever the sedimentary Paleozoic strata lie normally against the 
pre-cambrian crystalline rocks without faulting, both in the Kitta- 
tinny valley and in the outlying areas, the beginning of the sedimentary 
series is a rock with exceedingly variable lithologic characteristics, but 
always highly siliceous. In some localities it is a quartzite, some- 
times it is a conglomerate, often an arkose, and in its upper layers it 
becomes more and more calcareous, with some shaley beds.. This 
formation is known in New Jersey as the Hardyston quartzite. It 
was first named the Hardystonville quartzite by Wolff and Brooks,* 
but an abbreviation of the name to Hardyston seems desirable. ‘The 
same formation extends into Pennsylvania, where it is known as the 
Chiques sandstone,} and similar beds extend southward along the 
Appalachians. 

In New Jersey the thickness of the formation is as variable as its 
physical characters. Wolff and Brooks { gave its thickness as ranging 
from “thirty feet to a foot or less,” but their observations were re- 
stricted to the region about Franklin Furnace. In other parts of its 
outcrop the conglomeritic phase of the formation is known to equal 
or even exceed 200 feet. 

The age of the formation has been well established as Cambrian. 
In the early reports of the survey, without fossil evidence, it was corre- 
lated with the Potsdam sandstone of New York,§ but later, Beecher || 
first found fossils in the formation at Hardystonyille, belonging to 
the Trilobite genus Olenellus, which established its age as lower Cam- 
brian. Ata later date Foerste{ discovered additional fossil localities, 


* Eighteenth Ann. Rep. U.S. Geol. Surv., pt. II., p. 442. 

+ Penn. Geol. Surv., Summary, Final Report, vol. L., p. 165. 
t Loe. cit. 

2 Geol. N. J., 1868, p. 71. 

| Ann. Rep. State Geol. N. J. for 1890, p. 49. 

¢q Am. Jour. Sci. (8), vol. XLVI, p. 438. 
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Olenelius always being the most conspicuous form. During the field 
inyestigations carried on for the preparation of the present report, 
fossils have been found (1) at various points along the line between 
Hardystonville and Frankyille Furnace, (2) at the southern end of 
lliff’s pond, north of Andover, (3) at the foot of the mountain east of 
Tranquility, (4) in the railroad cut just north of Oxford Furnace and 
(5) in the railroad cut at Washington. Aside from some more or less 
indefinite worm burrows, all of the fossils detected have been trilobites, 
referable to a single species of Olenellus, which has been identified as 
O. thompsom. Except at the localities near Franklin Furnace and 
Hardystonville, where several nearly perfect heads of Olenellus have 
been found, all of the specimens are in fragmentary condition. 
Wherever they occur the specimens of trilobites have always been found 
in the decomposed portions of the more calcareous beds of the forma- 
tions. In the process of weathering the calcareous portion of these 
beds is removed by solution, leaving a more or less friable, rusty brown 
sandstone. The tests of the trilobites are removed with the other cal- 
careous matter, leaving cavities, along which the rock easily splits; jut 
in the unweathered portions of the rock the fossils have in no ease becn 
detected, although they must be present in greater or less abundance. 
Field observations have led to the conclusion that whenever the decom- 
posed beds of the Hardyston quartzite present a rusty brown appear- 
ance, with a rather fine-grained, arenaceous texture, fragments of 
Olenellus may be detected in greater or less abundance if careful 
search is made. 

The formation occurs in the Green Pond mountain region, and 
its upper calcareous portion or the limestones immediately supecr- 
jacent to it have afforded fragments of Olenellus.* At the time of its 
deposition the formation was doubtless continuous across the present 
crystalline highlands, from the Green Pond mountain region to the 
Kittatinny valley. 


KITTATINNY LIMESTONE. 


Lying conformably upon the Hardyston quartzite there is a great 
thickness of limestone in large part dolomitic and rarely fossiliferous. 
The division between the quartzite below and this limestone is not a 
sharp one, the siliceous Hardyston beds becoming more and more 
calcareous in their composition, through strata of arenaceous lime- 


* Walcott, Am. Jour. Sci. (3), vol. XLVII., p. 309. 
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stone or calcareous sandstone and shales. This limestone formation 
has a great thickness, which is estimated at from 2,700 to 3,000 feet. 
It is designated the Kittatinny limestone * because it is the great lime- 
stone formation of the Kittatinny valley, where it occupies extensive 
areas. It is also present in all of the outlying areas. Like the 
Hardyston quartzite, this limestone formation was doubtless at one 
time continuous across the area now occupied by the crystalline high- 
Jands, and has been eroded. It is continuous across Pennsylvania, 
where it has been described as the Great Valley limestone, No. II.,f 
and across Maryland and the eastern part of West Virginia into Vir- 
gmia, where it is known as the Shenandoah limestone.{ The forma- 
tion also extends northward from New Jersey into New York. 

The fossil fauna of the Kittatinny limestone, so far as it is known, 
is not an extensive one. Although organic remains have been found 
at but few localities, they are sufficient to establish the age of the 
formation as Cambrian for the most part. At one locality, near the 
summit of the formation, however, a fauna indicating the early 
Ordovician age of the beds containing it has been collected. 

The largest fauna of Cambrian age which has been discovered in 
the formation is that from O’Donnell and MacManniman’s quarry, 
at Newton (Locality 136 A), where the following species have been 
collected : 

Foraminifera? genus and sp. undet. 
Lingulella stoneana Whitt. 

Orthis newtonensis un. sp. 
Microdiscus? sp. undet. 

Olenellus? sp. undet. 

Ptychoparia newtonensis n. sp. 
Plychoparia 2 sp. undet. 
Anomocare parvula n. sp. 
Dikelocephalus newtonensis n. sp. 

‘This fauna is of much interest because of its similarity to some of 
the upper Cambrian faunas of the so-called Potsdam sandstone of 
the Upper Mississippi valley. The species described as Dikelocephalus 
newtonensis is the most abundant member of the fauna and is closely 
allied to D. pepinensis from Minnesota. Lingulella stoneana, which 


* That portion of it near Franklin Furnace was called the Wallkill limestone by 
Wolff and Brooks, Eighteenth Ann. Rep. U. S. Geol. Surv., pt. II., p. 443. 

+ Penn. Geol. Surv , Summary, Final Report, vol. I, p. 298. 

t Md. Geol. Surv., vol. I., p. 178. 
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is not associated with the other species, but occurs in a bed a few feet 
higher in position, is a Wisconsin form, of peculiar type, which is now 
recognized for the first time from the east. The association with a well- 
defined species of Dikelocephalus, of the species which has here been 
referred to the genus Olenellus, would be of much greater interest if 
the identification could be made with certainty, but, in any case, it 
suggests the possibility of a much longer range for the genus Olenellus. 
in geologic time than has been ascribed to it. This genus is usually 
considered as particularly characteristic of the very lowest Cambrian. 
strata, but here it seems to be associated with a fauna which bears 
unmistakable marks of upper Cambrian age. 

In A. J. Graey’s quarry (Locality 136 C), just south of Newton, a 
few imperfect specimens of the brachiopod, described as Orthis new- 
tonensis, have been detected; and again, the same species has been 
found in an abandoned quarry north of Andover, near the Delaware, 
Lackawanna and Western railroad, west of Long pond (Locality 
158 C). In neither of these localities have any trilobites been found 
associated with the brachiopods. 

About one-half mile north of Blairstown (Locality 175 A), in an 
abandoned quarry, a bed about one foot in thickness was found to 
contain many fragments of trilobites, and the following species have 
been identified: 

Agraulos saratogensis Walc. 
Ptychoparia blairi n. sp. 
Ptychoparia calcifera Walc. ? 

Of these species one is described for the first time in the present 
report, the other two being identified with species described by Walcott 
from the upper Cambrian limestones of Saratoga county, New York. 

One other fossiliferous locality in the Cambrian portion of the 
Kittatinny limestone has been found in Robinson Brothers’ quarry, 
south of Carpentersville (Locality 341 A). This locality is situated 
in one of the outlying areas of the limestone, occupying the valley 
of the Pohatcong river; only one species, Solenopleura jerseyensis 
Weller,* has been found, which was described for the first time from 
this locality. 

The position of these various fossiliferous beds of the Kittatinny 
limestone, in the formation as a whole, cannot be determined witly 
certainty, but it may probably be stated, with a degree of safety, that 


*In the Annual Report of the State Geologist for 1899 this species is doubtfully 
referred to the genus Liostracus. 
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all of these fossiliferous localities, with the exception of that near 
€arpentersville, are in the upper portion of the formation. The 
Carpentersville locality is probably somewhere in the lower third of 
the entire series. So far as the fossils afford any definite evidence, 
the age of all is upper Cambrian. No middle Cambrian faunas have 
been recognized, although the Olenellus fauna of the Hardyston 
quartzite is usually considered to be of lower Cambrian age, and a 
middle Cambrian fauna would naturally be expected to occur some- 
where in the formation. 


CHAPTER III. 
FORMATIONS OF ORDOVICIAN AGE. 


KITTATINNY LIMESTONE. 

The top of the Kittatinny lmestone in New Jersey is not a con- 
tinueus horizon, as there is an erosion interval between it and the 
Trenton limestone, the next succeeding formation. At many localities 
the highest beds are doubtless Cambrian in age, but the remnants of 
beds bearing a younger fauna than that characterized by Dvikelo- 
cephalus are present in at least one locality. These strata seem not to 
be separated by any physical break from those bearing the Cambrian 
fauna, and the deposition was doubtless continuous from early Cam- 
brian time until after the opening of the Ordovician, as usually under- 
. stood. The single locality in the Kittatinny lmestone which has 
afforded this early Ordovician fauna is in the railroad cut of the 
Delaware branch of the New York, Susquehanna and Western rail- 
road at Columbia (Locality 210 A). The limestone at this point is 
somewhat thinner bedded than usual for the formation, the beds being 
frequently separated by thin, shaley partings. Similar strata occur 
along the railroad at Hainesburg, near the top of the formation, and 
they, too, may be of Ordovician age, although no fossils have been 
found at that locality. At Columbia the Trenton lmestone outcrops 
only a short distance up the hillside from the railroad cut where 
the fossils occur, so that the position of the fauna near the top of the 
Kittatinny limestone formation is assured. The following species of 
fossils have been recognized: 

. Dalmanella wempler Cleland. 
Dalmanella electra (Bill.). 
Syntrophia lateralis (Whitf.). 
Cyrtolites sinuatus H. & W. 
Bellerophon sp. undet. 
Raphistoma columbiana nu. sp. 
Inospira sp. undet. gt 
Ophileta? sp. undet. 

(15) 
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Eecyliomphalus subelliptica n. sp. 
Polygyrata sinistra n. sp. 
Platyceras? columbiana n. sp. 
Cyrtoceras sp. undet. 

Isotelus canalis (Whitf.). 
Tllenurus columbiana n. sp. 
Bathyurus? sp. undet. 

This fauna contrasts sharply with the Cambrian fauna of the Kitta- 
tinny limestone, by reason of the predominance of gastropods, a char- 
acteristic in which the fauna agrees with that of the Beekmantown 
limestone of New York in most of its localities. 

Of the species identified with already-described forms, two, Syntro- 
plia lateralis and Isotelus canalis, occur in the beds of Beekmantown 
age at Fort Cassin, on Lake Champlain. One species, Dalmanella 
electra, was described from the Levis beds of similar age on the St. 
Lawrence river, near Montreal. Dalmanella wemplet was described 
from the same horizon at Fort Hunter, New York, in the Mohawk 
valley; this species, however, is closely allied to, and perhaps should 
he considered as identical with, D. macleodi (Whitf.), from the typical 
Beekmantown limestone at Beekmantown, New York. Jllenurus 
columbiana, also, occurs at Fort Hunter, New York, but has been 
described from there under another name. Cyrtolites sinuatus was 
originally described from the Pogonip limestone of Nevada. Aside 
from these species, which are identical with forms in the Beekman- 
town limestone of New York and Canada, all of the new species de- 
scribed have their nearest allies in the same fauna, and there can be 
no question whatever as to the correctness of the correlation of the 
beds at Columbia with the Beekmantown limestone of New York. 


TRENTON LIMESTONE. 


In the Kittatinny valley and in most of the outlying areas, aside 
from the Green Pond mountain region, two conspicuous rock forma- 
tions are met with. One of these is the great magnesian limestone 
series already described under the name Kittatinny limestone, and 
the other is the Hudson River slate, whose outcrop covers a consider- 
ably greater area than does the limestone. Wherever the normal 
sequence from the great limestone formation to the slate is present 
in New Jersey, a much less conspicuous limestone formation may 
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always be detected between the two. The average thickness of this 
formation is from 135 to 150 feet, and although it is a limestone, it 
is very different in character from the subjacent Kittatinny limestone. 
Chemically it is a nearly pure calcium carbonate, while the Kittatinny 
limestone is almost always highly magnesian. It becomes, however, an 
argillaceous limestone in the transition beds to the overlying shale. Itis 
usually much darker in color than the Kittatinny limestone and almost 
always contains fossils, although they are frequently fragmentary and 
poorly preserved. The formation was described by Professor Cook* as 
the fossiliferous limestone and its Trenton age has long been recog- 
nized. It rests unconformably upon the Kittatinny limestone, the two 
formations being separated by an erosion interval, and in its lower beds 
it is frequently conglomeritic, the pebbles being from the underlying 
Kittatinny limestone. In some localities, where it is not conglomeritic 
at the base, its lower portion consists of fine, clastic material, ap- 
parently derived from the underlying Kittatinny limestone. In many 
localities the formation is apparently absent, the Hudson River slates 
resting directly against the Kittatinny limestone, but in all these cases 
its absence is due to overthrust faulting. 

A large number of fossil species have been recognized in the forma- 
tion at its various localities in the State, and a critical study of its 
faunas shows that it is not strictly equivalent to the typical Trenton 
limestone of New York, but that it also includes somewhat older beds 
of the age of the Black River limestone. The entire formation, how- 
ever, in New Jersey constitutes a single stratigraphic unit, and this 
unit may be considered as being the equivalent of the Black River and 
Trenton limestones of New York, although the top of the formation 
in New Jersey is doubtless lower down in the series than the summit 
of the typical New York Trenton limestone. 

Several distinct faunal zones have been recognized in the formation. 
The outcrops, however, are usually more or less isolated knolls, and 
are usually so fully covered with debris that fossils can be collected 
only from loose fragments of the limestone on the surface. It is also 
rare to find more than a single faunal zone in any one outcrop. Under 
these circumstances the determination of the exact succession of the 
faunal zones has been a problem of some difficulty. The locality 
selected for a detailed investigation of the succession of fossil faunas 
in the formation is a hill, 580 + feet in elevation, on the property 


* Geol. N. J., 1868, p. 131. 
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of Mr. E. J. Hough, just back of the mill at Jacksonburg, near Blairs- 
town (Locality 174 A). At this locality the formation is more than 
ordinarily fossiliferous and the fossils are better preserved than usual. 
On the lower slope of the hill the Kittatinny limestone is exposed and 
in the knoll just beyond the slate outcrops, so that the entire thickness 
of the formation is present. A trench was dug, in order to expose a 
continuous section of the formation from its contact with the Kitta- 
tinny limestone, through a thickness of 122 feet. At this point in 
the section, although the top of the limestone had not been reached, 
the trench was discontinued, because the rock surface dipped so deeply 
beneath the surface of the ground that further digging was imprac- 
ticable. It is probable that fifteen or twenty additional feet of lime- 
stone are present in the section before it passes into the overlying 
Hudson River slates. This section was accurately measured, sixty-one 
different beds being recognized, from each of which fossils were care- 
fully collected. This Jacksonburg section through the Trenton hme- 
stone will be given first consideration in the discussion of the Trenton 
faunas, it being the key to the determination of the faunal succession 
in this formation in New Jersey. 


Locality 174 A—The Jacksonburg Section.* 
174 At. Fine-grained, buff-colored, shaley beds, the con- 


stituent material apparently having been de- 
derived from the underlying Kittatinny lme- 


stone. 2 Ab. eee 
1. Strophomena sp. undet. (r). 
2. Rafinesquina alternata (Emm. ) (ri): 
3. Dalmanella subequata (Con.) (aa). 
4. Ctenodonta jerseyensis 0. sp. (rT): 
5. Ctenodonta sp. undet. (r). 
6. Modiolopsis sp. undet. (aie 
7. Undet. pelecypod (r). 
8. Helicotoma sp. undet. (ry 
9. Lophospira sp. undet. (xe 
10. Trilobite fragments undet. Cee 
11. Leperditia fabulites ( Con.) (a). 


* The relative abundance of the species in the various beds is indicated by the 
symbols (a) abundant, (c) common, (/) frequent, (7) rare 


174 A?. 


174 A®. 


174 A‘. 


174 A®. 
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Fine-grained, chocolate-colored, shaley beds, simi- 


lar to the last in all respects except color. 


ills 


Strophomena sp. undet. 


2. Refinesquina alternata (Emm.) 


CO -2 oS Or # OO 


. Dalmanella subequata ( Con.) 

. Ctenodonta sp. undet. 

. Modiolopsis jerseyensis n. sp. 

. Undet. pelecypods 

. Pterygometopus intermedius Wale. 
. Leperditia fabulites (Con.) 


Chocolate-colored, calcareous band. 


1g 


2. 


9 
oO. 


Dalmanella subequata (Con.) 
Lophospira sp. undet. 
Leperditia fabulites (Con.) 


Brownish, calcareous shale. 


. Lingula sp. undet. 


2. Strophomena sp. undet. 


. Rafinesquina alternata (Emm.) 
. Dalmanella subequata (Con.) — 
. Scenidium anthonensis Sard. 

. Ctenodonta sp. undet. 

. Cyrtodonta sp. undet. 

. Modiolopsis sp. undet. 

. Phragmolites sp. undet. 

. Helicotoma sp. undet. 

. Orthoceras sp. undet. 

. Pterygometopus intermedius Wale. 
. Leperditia fabulites (Con.) 


Fine-grained, buff-colored, shaley bed. 


i 
. Undet. pelecypod fragments 
. Undet. gastropod fragments 
. Orthoceras sp. undet. 

. Leperditia fabulites (Con.) 


Cr H OD Ww 


Dalmanella subequata (Con.) 


(r). 
(r). 
(aa). 
(r). 
(1). 
(r). 
(r). 
(a). 


(a). 
Ge))e 
(a). 


(r). 
(Tr). 
(r). 
(aa). 
(rt). 
(1). 
(r). 
(r). 
(r). 
(r). 
(c). 
(t). 
(a). 


(a). 
(¢). 
(c). 
(c). 
(a). 
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limestone. 

1. Dalmanella subequata (Con.) 
. Clenodonta nasuta (Hall) 
. Undet. pelecypod fragments 
. Undet. gastropod fragments 
. Ptychopyge jerseyensis n. sp. 
. Leperditia fabulites (Con.) 


S Or PB OO Ww 


1. Leperditia fabulites (Con.) 


174 A®. Buff or chocolate-colored, shaley beds, similar to 
the preceding, with some bands of darker 


(aa). 


(T). 
(c). 
(c). 
(r). 
(a). 


174 A’. Hard, fine-grained, dark, bluish-gray limestone. 


(1). 


Fine-grained, buff-colored, shaley beds, with hard, 


calcareous bands. 

1. Modiolopsis sp. undet. 

2. Leperditia fabulites (Con.) 
Soft, fine-grained, bluish-gray limestone. 
. Undet. bryozoan 
. Rafinesquina alternata (Emm.) 
. Dalmanella subequata (Con.) 
. Camarella inornata un. sp. 

. Modiolopsis sp. undet. 

. Raphistoma peracutum U. & 8. 
. Undet. gastropod fragments 

. Bumastus trentonensis (Emm.) 


CO DO 2 oS Or BP OF WO Ht 


f= 
j=) 


. Leperditia fabulites (Con.) 


stone. 
1. Rhinidictya sp. undet. 
. Phylloporina fenestrata H. 
. Rafinesquina alternata (Emm.) 
. Dalmanella subequata (Con.) 
. Ctenodonta nasuta (Hall) 
. Modiolopsis sp. undet. 
. Undet. pelecypod fragments 
. Raphistoma peracutum U. &S. 


Dri Dor W wW 


. Pterygometopus intermedius Wale. 


(xi 
(c). 


(r). 
(1). 
(r). 
(r). 
(Cie) 
(1). 
(r). 
(1). 
(r). 
(r). 


174 A’. Soft, fine-grained, brownish or bluish-gray lime- 


(c). 
(c). 
(f). 
(c). 
(1). 
(r). 
(r). 
(c). 


1 fe, Sim; 


4 ft. 


3 fi sGnme 
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9. Lophospira owen U. & S. 
10. Isotelus gigas De Kay 
11. Bumastus trentonensis (Kmm.) 


12. Ceraurus pleurexanthemus Green 
13. Pseudospherexochus trentonensis Clark (r). 


14. Pterygometopus sp. undet. 
15. Leperditia fabulites (Con.) 


Ge) 
(f). 
(c). 
(f). 


(vr). 
(c). 


174 At, Soft, bluish-gray limestone, similar to the last. 


. Undet. bryozoan 

. Lingula sp. undet. 

. Rafinesquina alternata (Kmm.) 
. Dalmanella subequata (Con.) 
. Undet. pelecypod fragments 

. Isotelus gigas De Kay 

. Leperditia fabulites (Con.) 


CaS) | — 


<F GS Ot -H OO 


(r). 
(t). 
(a). 
(c). 
(1). 
(T). 
(T). 


174 A¥. Soft, bluish-gray limestone, similar to the last. 


Hy Ac? 


174 A™ 


174 At® 


1. Hindia parva Ul. 

2. Streptelasma corniculum H. 

3. Rhinidictya sp. undet. 

4. Strophomena incurvata (Shep.) 
5. Dalmanella subequata (Con.) 
6. Scenidium anthonensis Sard. 

%. Bumastus trentonensis (Emm.) 
8. Leperditia fabulites (Con.) 


. Hard, bluish-black limestone. 
1. Romingeria? trentonensis n. sp. 
2. Bucania sp. undet. 
3. Bumastus trentonensis (Hmm.) 
. Pterygometopus sp. undet. 
. Leperditia fabulites (Con.) 


ov eS 


. Hard, dark gray, granular limestone. 
1. Crinoid stems 
2. Bumastus trentonensis ( Emm.) 


. Hard, bluish-black limestone. 
1. Leperditia fabulites (Con.) 


ad 


(f). 
(t). 
(c). 
(r). 
(ie) 
(f). 
(r). 
(r). 


(r). 
(T). 
(c). 
(1). 
(c). 


(ae) 
(v). 


(T). 


al 


4 ft. 


8 ft. 4 in. 


PY SRE ney) dL 


Ib ai 
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174 A'®. Hard, bluish-black limestone. 


aL 


2. 


174 Al. Dark, bluish-gray or nearly black, irregularly 


Pterygometopus sp. undet. 
Leperditia fabulites (Con.) 


thin-bedded, knotty limestone. 


(Gs) 
(eye 


1. Streptelasma corniculum H. (a). 
2. Actinostroma trentonensis n. sp. (eye 
3. Crinoid stems (c). 
4, Rhinidictya sp. undet. (@): 
5. Schizocrania filosa (H.) (Gays 
6. Strophomena incurvata (Shep.) (r). 
7. Rafinesquina alternata (Kmm.) (Ge 
8. Plectambonites sericeus (Sow.) (£):. 
9. Orthis tricenaria Con. (ce): 
10. Dalmanella subequata (Con.) (ey 
11. Dalmanella testudinaria (Dal.) (rE)e 
12. Dinorthis pectinella (EKmm.) (ee 
13. Plectorthis plicatella (Hall) (Ge))s 
14. Rhynchotrema inequivalvis ( Castel.) (a). 
15. Zygospira recurvirostris (H.): Gae 
16. Cyrtodonta canadensis Bill. (a). 
1%. Isotelus gigas De Kay @): 
18. Bumastus trentonensis (Emm.) (vr). 
19. Encrinurus trentonensis Wale. (ae 
20. Pterygometopus callicephalus (H.) (t). 
21. Leperditia sp. undet. (r)% 


174 A238. Bluish-gray, granular, highly fossiliferous lime- 
stone. 


. Streptelasma cormeculum H. 

. Prasopora simulatria Uly. 

. Rafinesquina alternata (Kmm.) 
. Plectambonites sericecus (Sow.) 
. Orthis tricenaria Con. 

. Plectorthis plicatella (Hall) 

. Dalmanella testudinaria ( Dal.) 
. Rhynchotrema inequivalvis ( Castel.) (£). 
. Isotelus gigas De Kay 

. Proetus brevimarginatus Nn. sp. 


. Pterygometopus callicephalus (H.) (1). 


(ee 
(Gal) 
(Gale 
(a). 
(x). 
(c). 
(TE) 


(f). 
(z)e 


7 ft. 6 in. 


15 ft. 
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The following additional species have been col- 
lected from a loose slab, probably from this 
bed: 

ig 
2. 
3. 


174 A®. Dark, highly fossiliferous limestone in beds from 


Nyctopora billingsi Nich. 
Actinostroma trentonensis n. sp. 
Parastrophia hemtplicata (Hall) 


three to six inches thick. 


it 
2. 


Streptelasma cormculum H. 
Plectambonites sericeus (Sow.) 


(r). 
(c). 
(a) ie 


(us) 
(aa). 


3. Rhynchotremainequivalvis ( Castel.) (rr). 


4, 


Proetus brevimarginatus Nn. sp. 


174 A°°. Dark, fossiliferous limestone. 


174 A**. Dark limestone, with some highly fossiliferous 


. Strophomena incurvata (Shep.) 
. Plectambonites sericeus (Sow.) 
. Dalmanella testudinaria ( Dal.) 
. Plectorthis plicatella (Hall) 

. Parastrophia hemiplicata (Hall) 
. Bucania punctifrons Emm. 

. Isotelus gigas De Kay 

. Calymene senaria Con. 


bands. 


te 
. Plectambonites sericeus (Sow.) 
. Dalmanella testudinaria (Dal.) 
. Bucania punctifrons Emm. 

D. 


H= OD © 


Lingula sp. undet. 


Proetus brevimarginatus n. sp. 


174 A**. Dark, fossiliferous limestone. 


il, 
. Rafinesquina alternata (Kmm.) 
. Dalmanella testudinaria (Dal.) 
. Plectorthis plicatella (Hall) 

. Bucania punctifrons Emm. 

. Hormotoma salteri Uly. 

. Isotelus gigas De Kay 


Mm Go Ot H OC ww 


Strophomena incurvata (Shep.) 


. Proetus latimarginatus n. sp. 


(Gas)? 


(1). 


(aa). 


(T). 
(r). 
(c). 
(r). 
(ae 
(ig) 


(1). 
(aa). 
(c). 
Gy 
(ae) 


(r). 
(c). 
(aa). 
(1). 
(ie): 
(ae). 
(@)). 
(f). 
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Bronteus lunatus Bill. 
Calymene senaria Con. 
Pterygometopus callicephalus (H.) 


174 A**. Dark, fossiliferous limestone. 


ea 


174 A**. Hard, 


. Prasopora simulatriz Ulr. 

. Strophomena incurvata (Shep. ) 
. Rafiinesquina alternata (Emm.) 
. Dalmanella testudinaria (Dal.) 
. Plectorthis plicatella (Hall) 

. Bucania punctifrons Emm. 

. Hormotoma saltert Ulr. 

. Conularia trentonensis H. 

. Isotelus gigas De Kay 

10. 
ioe 
le: 


Proetus latimarginatus n. sp. 
Calymene senaria Con. 
Pterygometopus callicephalus (H.) 


bluish-black, fossiliferous limestone. 


. Prasopora simulatrix Ulr. 

. Strophomena incurvata (Shep.) 
. Rafinesquina alternata (EKmm.) 
. Dalmanella testudinaria- ( Dal.) 
. Plectorthis plicatella (Hall) 

3. Orthoceras tenuistriatum (H.) 
. Lsotelus gigas De Kay 

. Bathyurus extans (Hall) 

. Proetus brevimarginatus n. sp. 
ik 
11. 
I. 


Platymetopus trentonensis (H.) 
Calymene senaria Con. 
Pterygometopus callicephala (H.) 


174 A**. Dark, fossiliferous limestone. 


Or He © 2 


(or) 


2 


oo) 


. Hindia parva Ule. 

. Prasopora simulatria Uly. 

. Strophomena incurvata (Shep.) 
. Rafinesquina alternata (Emm.) 
. Dalmanella testudinaria (Dal.) 
. Plectorthis plicatella (Hall) 

. Clenodonta sp. undet. 

. Bucania punctifrons Emm. 


(1). 
(f). 
(f). 


(f). 
(v). 
(f). 
(aa). 
(T). 
(r). 
(1). 
Ge) 
(£)e 
(Ge): 
(Gia) 
(ie 


(f). 
ea) a 
(f). 
(c). 
(1). 
(c). 
(f). 
(r). 
(2) 
(r). 
(rT). 
(f). 


(ee 
(Ga). 
(Gane 
(c). 
(a). 
(r). 
(r). 
(1). 


1 Et 
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174 A2°, Dark, 


174 A**. Dark, 


16 


. Conularia trentonensis (Hall) 
. Harpina ottawensis ( Bill.) 

. Isotelus gigas De Kay 

. Proetus latumarginatus n. sp. 

. Pterygometopus callicephalus (Hall) (r). 


fossiliferous limestone. 

. Dalmanella testudinaria (Dal.) 
. Plectorthis plicatella (Hall) 

. Ctenodonta sp. undet. 

. Protowarthia cancellata (Hall) 
. Hormotoma salteri Ulr. 

. Harpina ottawensis ( Bill.) 

. [sotelus gigas De Kay 

. Bumastus trentonensis (Ermm.) 
. Proetus latimarginatus n. sp. 

. Calymene senaria Con. 


fossiliferous limestone. 

. Prasopora simulatrix Ulr. 

. Strophomena incurvata (Shep.) 
. Rafinesquna alternata (Emm.) 

. Plectambomtes sericeus ( Sow.) 

. Dalmanella testudinaria (Dal.) 

. Zygospira recurvirostris Hall 

. Modiolopsis faba (Con.) 

. Protowarthia cancellata (Hall) 
. LTetranota bidorsata (Hall) 

. Lnospira micula (Hall) 

. Orihoceras tenmstriatum (Hall) 
. Trinucleus concentricus (Eaton) 
13. 
14. 
15. 


Isotelus gigas De Kay 
Bumastus trentonensis (Emm.) 
Calymene senaria Con. 


174 A*®. Dark limestone, sparsely fossiliferous. 


(SS) cab) 


ws 


. Prasopora simulatrix Ulr. 
. Lingula riciniformis Hall 


. Rafinesquina alternata (Emim.) 


. Plectambonites sericeus (Sow.) 


(r). 
(r). 
(c). 
(r). 


(a). 
(f). 
(r). 
(rt). 
(rt). 
(r). 
(f). 
(r). 
(r). 
(r). 


(f). 
(t). 
(c). 
(f). 
(c). 
(t). 
(f). 
(r). 
(T). 
(f). 
(ak 
(G2) 
(Ge): 
(tr). 
(GE). 
. Pterygometopus callicephalus (Hall) (f). 


(r). 
(r). 
(rt). 
(a)e 
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Dalmanella testudinaria (Dal.) 
Conularia trentonensis Hall 
Bumastus trentonensis (Emm. ) 


174 A**. Sparsely fossiliferous, dark limestone. 


. Rafinesquina alternata (Emm.) 
. Plectambonites sericeus (Sow.) 

. Dalmanella testudinaria (Dal.) 

. Parastrophia hemiplicata (Hall) 
. Hormotoma salteri Ulr. 

. Isotelus gigas De Kay 


174 A**. Sparsely fossiliferous, dark limestone. 


il 
. Orbiculoidea lamellosa (Hall) 

. Strophomena incurvata ( Shep.) 
. Rafinesquina alternata (Kmm.) 
. Plectambonites sericeus (Sow.) 
. Dalmanella testudinaria (Dal.) 
. Zygospira recurvirostris (Hall) 
. Ctenodonta sp. undet. 

. Modiolopsis faba (Con.) 

. Isotelus gigas De Kay 

. Bumastus trentonensis (Emm.) 


CO CO -F o Or HP OC 


eS et 
OH OS 


174 A®!. Dark, 


Prasopora simulatrix Uly. 


. Proetus latimarginatus n. sp. 


fossiliferous limestone. 


1. Strophomena incurvata (Shep.) 
2. Rafinesquina alternata (Emm.) 
3. Plectambonites sericeus (Sow.) 
4. Dalmanella testudinaria (Dal.) 
5. 
6 
mh 
8 
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Plectorthis plicatella (Yall) 


. Ctenophora sp. andet. 

. Modiolopsis faba ( Con.) 

. Bucania punctifrons Emm. 
. Tetranota bidorsata (Hall) 
10. 
1, 
12. 
13. 


Liospira micula (Hall) 
Hormotoma salteri Ulr. 
Orthoceras 

Isotelus gigas De Kay 


2 ft. 
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174 A**, Dark, 
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aa 


Proetus brevimarginatus n. sp. 
Calymene senaria Con. 


fossiliferous limestone. 


. Lingula sp. undet. 

. Strophomena incurvata (Shep. ) 
. Rafinesquina alternata (Emm. ) 
. Plectambonites sericeus (Sow.) 

. Dalmanella testudinaria (Dal.) 
. Zygospira recurvirostris (Hall) 
. Clenodonta sp. undet. 

. Modiolopsis faba (Con.) 

. Goniophora carinatus (Hall) 

. Protowarthia cancellata (Hall) 
. Bucania punctifrons Emm. 

. Hormotoma saltert Ulr. 

. Orthoceras sp. undet. 

. Bumastus trentonensis (Kmm.) 
. Pterygometopus callicephalus (Hall) (f). 


fossiliferous limestone. 

. Prasopora simulatrix Uly. 

. Strophomena incurvata ( Shep.) 
. Rafinesquina alternata (Emm.) 
. Plectambonites sericeus (Sow.) 
. Dalmanella testudinaria (Dal.) 
. Zygospira recurvirostris (Hall) 
. Protowarthia canceilata (Hall) 
. Liospira micula (Hall) 

. Hormotoma saltert Uly. 

. Orthoceras 

. Isotelus gigas De Kay 

. Proetus latimarginatus n. sp. 

. Calymene senaria Con. 


fossiliferous limestone. 


Plectambonites sericeus (Sow.) 
Dalmanellu testudinaria (Dal.) 
Zygospira recurvirostris (Hall) 
Clenodonta sp. undet. 


(1). 
(1). 
16. Pterygometopus callicephalus (Hall) (r). 


(t). 
(1). 
(1). 
(aa). 
(c). 
(f). 
(1). 
(r). 
(1). 
(f). 
(1). 
(c). 
(f). 
(r). 


(r). 
(r). 
(1). 
(c). 
(f). 
(f). 
(1). 
(c). 
(in); 
(f). 
(zr 
(ie) 


(aa). 
(f). 
(1). 
(v). 
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. Modiolopsis faba (Con.) 

. Goniophora carinatus (Hall) 
. Liospira micula ( Hall) 

. Hormotoma salteri Uly. 

. Orthoceras sp. undet. 

. Isotelus gigas De Kay 

. Proetus latimarginatus n. sp. 
. Pterygometopus callicephalus (Hall) (vr). 


fossiliferous limestone. 


. Schizocrania filosa (Hall) 

. Strophomena incurvata (Shep. ) 

. Rafinesquina alternata (Hmim.) 

. Plectambonites sericeus (Sow.) 

. Dalmanella testudinaria (Dal.) 

. Zygospira recurvirostris (Hall) 

. Modiolopsis faba (Con.) 

. Goniophora carinatus (Hall) 

. Archinacella patelliformis (Hall) 
. Inospira micula (Hall) 

1a; 
12. 
13. 


Hormotoma salterv Ulr. 
Isotelus gigas De Kay 
Proetus latimarginatus n. sp. 


fossiliferous limestone. 


. Strophomena incurvata (Shep.) 
. Rafinesquina alternata (Kimm.) 
. Plectambonites sericeus (Sow.) 
. Dalmanella testudinaria (Dal.) 
. Plectorthis plicatella (Hall) 

. Zygospira recurvirostris (Hall) 
. Modiolopsis depressa n. sp. 

. Whitella? sp. undet. 

. Bucana punctifrons Emm. 

. Tetranota bidorsata (Hall) 

. Liospira micula (Hall) 

. Lophospira medialis U. & S. 

. Hormotoma salteri Ul. 

. Orthoceras sp. undet. 


(r). 
(T). 
(tr). 
(f). 
(r). 
(f). 
(f). 


(1). 
(v). 
(f). 
(a). 
(a). 
(1). 
(f). 
(1). 
(1). 
(tv). 
(c). 
(r). 
(c). 
Pterygometopus callicephalus (Hall) (r). 


(c). 
(c). 
(c). 
(¢). 
(1). 
(f). 
(1). 
(f). 
(ae je 
(r). 
(EDR 
(1). 
(e). 
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174 A*?. 


FORMATIONS OF ORDOVICIAN AGE. 
15. Lsotelus gigas De Way (Gis 
16. Proetus latimarginatus n. sp. (e)y 


17. Pterygometopus callicephalus (Hall) (£). 


Dark, fossiliferous limestone. 


1. Lingula sp. undet. (Gia) 
2. Rafinesquina alternata (Kmim.) (c)): 
3. Plectambonites sericeus (Sow.) (@)s 
4, Dalmanella testudinaria (Dal.) (c). 
5. Harpina ottawensis (Bill.) - Ge) 
6. Calymene senaria Con. (ae 


Thin-bedded, fossiliferous, micaceous shale. 


1. Plectambonites sericeus (Sow.) (Gaye 
2. Daimanella testudinaria (Dal.) (c). 
3. Plectorthis plicatella (Hall) (Ge) 
Thin-bedded, shaley limestone, with flakes of mica. 
1. Plectambonites sericeus (Sow.) (r). 
2. Dalmanella testudinaria ( Dal.) (eye 
3. Plectorthis plicatella (Hall) (x). 
Dark, fossiliferous limestone, with mica flakes. 
1. Strophomena incurvata (Shep.) (eye 
2. Rafinesquina alternata (Emm.) (ce): 
3. Dalmanella testudinaria (Dal.) (f). 
4. Plectorthis plicatella (Hall) (Ge 
5. Zygospira recurvirostris (Hall) (@)e 
6. Pterygometopus callicephalus (Hall) (f£). 


Soft, decomposed, shaley limestone. 


1. Dalmanella testudinaria (Dal.) (Ge 
2. Plectorthis plicatella (Hall) (Ge))e 
3. Proetus latimarginatus n. sp. (Ge) 


4. Pterygometopus callicephalus (Hall) (7). 


Hard, dark, fossiliferous lmestone. 


1. Hindia parva Ulr. (Ge) 
2. Prasopora sumulatria Ulr. (aye 
3. Lingula sp. undet. G@): 


4. Strophomena incurvata (Shep.) (ey: 
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PALHOZOIC PALEONTOLOGY. 


. Rafinesquina alternata (Kmm.) 
. Dalmanella testudinaria (Dal.) 
. Plectorthis plicatella (Hall) 

. Zygospira recurvirostris (Hall) 
. Clenodonta sp. undet. 

10. 
ay 
12. 
13. 
14. 
15. 
16. 
ale 
18. 
12 
20. 
al. 


Modiolopsis faba (Con.) 
Bucama punctifrons Emm. 
Tnospira micula (Hall) 
Lophospira medialis U. & 8. 
Hormotoma saltert Uly. 
Orthoceras sp. undet. 


Trinucleus concentricus (Katon) 


Isotelus gigas De Kay 
Bumastus trentonensis (Emm.) 
Proetus latimarginatus n. sp. 
Calymene senaria Con. 


sparsely fossiliferous limestone. 


. Lingula sp. undet. 

. Strophomena incurvata (Shep.) 
. Dalmanella testudinaria (Dal.) 
. Plectorthis plicatella (Hall) 

. Zygospira recurvirostris (Hall) 
. Bumastus trentonensis (Emm.) 


fossiliferous limestone. 

. Hindia parva Uly. 

. Prasopora simulatria Ulr. 

. Orbiculoidea lamellosa (Hall) 

. Strophomena incurvata (Shep.) 
. Rafinesquina alternata (Emm.) 
. Plectambonites sericeus (Sow.) 
. Dalmanella testudinaria (Dal.) 
. Zygospira recurvirostris (Hall) 
. Clenodonta nasuta ( Hall) 

. Ctenodonta sp. undet. 

. Modiolopsis faba (Con.) 

. Whitella subtruncata (Hall) 

. Orthodesma canaliculata Ulr. 

. Bucania punctifrons Emm. 


(c). 
(c). 
(r). 
(f). 
(f). 
(1). 
(1). 
(rt). 
(1). 
(f). 
(f). 
(r). 
(f). 
(1). 
(f). 
(zr): 
Pterygometopus callicephalus (Hall) (f). 


Cae 
(Ge) 
(E)e 
(£).. 
(is 
(Gaye 


(f). 
(f). 
(T). 
(f). 
(c). 
(r). 
(c). 
(f). 
(T). 
(f). 
(1). 
(c). 
(r). 
(f). 
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FORMATIONS OF ORDOVICIAN AGE. 


15. 
16. 
. Trinucleus concentricus (Haton) 
. Harpina ottawensis ( Bill.) 

. Isotelus gigas De Kay 

. Bumastus trentonensis (Emm.) 


174 A*®. Dark, 
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Tetranota bidorsata (Hall) 
Orthoceras sp. undet. 


. Proetus latimarginatus n. sp. 

. Platymetopus trentonensis (Hall) 
. Calymene senaria Con. 

. Pterygometopus callicephalus (Hall) (x). 


fossiliferous limestone. 


. Hindia parva Ulr. 

. Langula sp. undet. 

. Strophomena incurvata (Shep.) 

. Rafinesquina alternata (Emm.) 

. Plectambonites sericeus (Sow.) 

. Dalmanella testudinaria (Dal.) 

. Plectorthis plicatella (Hall) 

. Zygospira recurvirostris (Hall) 

. Clenodonta sp. undet. 

. Cleidophorus neglectus Hall 

. Protowarthia cancellata (Hall) 

. Bucania punctifrons Emm. 

. Eccyliomphalus trentonensis (Hall) 
. Trinucleus concentricus (Katon) 

. Isotelus gigas De Kay 

. Bumastus trentonensis (Kmm.) 

. Proetus latimarginatus n. sp. 

. Cyphaspis trentonensis n. sp. 

. Calymene senaria Con. 

. Pterygometopus callicephalus (Hall) (£). 


fossiliferous limestone. 


. Strophomena incurvata (Shep.) 
. Dalmanella testudinaria (Dal.) 

. Plectorthis plicatella (Hall) 

. Zygosmra recurvirostris (Hall) 
. Ctenodonta sp. undet. 

. Cyrtodonta sp. undet. 


(r). 
(r). 
(7). 
(f). 
(f). 
(f). 
(f). 
(r). 
(r). 


(f). 
(r). 
(T). 
(Tr). 
(T). 
(f). 
(f). 
(T). 
(T). 
(r). 
(f). 
(f). 
(r). 
(Tr). 
(r). 
(f). 
(T). 
(Tr). 
(f). 


(f). 
(f). 
(f). 
(f). 
(f). 
(r). 
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32 PALEOZOIC PALEONTOLOGY. 

%. Modiolopsis faba Con. Gaye 

8. Bucama punctifrons Emm. (x). 

9. Protowarthia cancellata (Hall) (i); 
10. Lophospwra mediahs U. & 8. (4): 
11. Conularia trentonensis Hall (r). 
12. Trinucleus concentricus (Eaton) Gaye 
13. Isotelus gigas De Kay (Ey: 
14. Bumastus trentonensis (EKmm.) (xy. 
15. Proetus latimarginatus n. sp. (r). 
16. Proetus brevimarginatus un. sp. (a3). 
17. Calymene senaria Con. (rye 
18. Pterygometopus callicephalus (Hall) (vr). 


174 A*”. Dark, fossiliferous lhmestone. 


1. Prasopora simulatrix Ulr. (aya 
2. Rhinidictya sp. undet. (x): 
3. Strophomena incurvata (Shep.) (x) 
4, Rafinesquina alternata (Kmm.) (G5)8 
5. Plectambonites sericeus (Sow.) (cy 
6. Dalmanella testudinaria (Dal.) cya 
%. Platystrophia biforata (Schl.) (ir): 
8. Zygospira recurvirostris (Hall) (ie 
9. Ctenodonta sp. undet. (r). 
10. Modiolopsis faba (Con.) (eye 
11. Orthodesma sp. undet. (ie) ie 
12. Bucama punctifrons Emm. (Gap 
13. Protowarthia cancellata (Hall) (Ee 
14. Tetranota bidorsata (Hall) (Gide 
15. Cyrtolites ornatus var. minor U. &S. (x). 
16. Liospira micula (Hall) (EY: 
17. Lophospira medialis U. & S. (c). 
18. Eccyliomphalus trentonensis (Hall) (1). 
19. Orthoceras sp. undet. (Gye 
20. Trinucleus concentricus (Katon) (¥):. 
21. Isotelus gigas De Kay (ie 
22. Proetus latimarginatis un. sp. Gye 
23. Platymetopus trentonensis (Hall) (tr). 
24. Hncrinurus trentonensis Walc. (x); 
25. Calymene senaria Con. Gee 
26. Pterygometopus callicephalus (Hall) (f£). 


8 in. 


FORMATIONS OF 


3 


ORDOVICIAN AGE. 


174 A*®. Dark, fossiliferous limestone. 
1. Rafinesquina alternata (Emm. ) @y 
2. Plectumbonites sericeus (Sow.) Ce) 
3. Dalmanella testudinaria (Dal.) ((@)),. 
+. Zygospira recurvirostris (Hall) Gale 
5. Clenodonta nasuta (Hall) (Ge). 
6. Modiolopsis sp. undet. @). 
7. Bucania punctifrons Emm. (ae). 
8. Liospira micula (Hall) (Gin) 
9. Lophospira medialis U. & 8. (ie 
10. Proetus latimarqinatus n. sp. (dye 
11. Calymene senaria Con. (fe 
12. Pterygometopus callicephalus (Mall) (f). 
174 A**. Dark, sparsely fossiliferous limestone. 
1. Plectambonites sericeus ( Sow.) (iE))e 
2. Protowarthia cancellata (Wall) (G2)e 
3. Pterygometopus callicephalus (Hall) (1). 
174 A®*®. Dark, sparsely fossiliferous limestone. 
| 1. Plectumbonites sericeus (Sow. ) (ce). 
2. Zygospira recurvirostris (Hall) (Gee 
3. Modiolopsis faba (Con.) (ie)}e 
174 A**. Dark, sparsely fossilferous limestone. 
1. Rafinesquina alternata (Emm.) (r) 
2. Plectambonites sericeus (Sow. ) (c). 
3. Dalmanella testudinaria ( Dal.) (ae) 
+. Lophospira medialis U. & S. (1) 
5. Calymene senaria Con. (Gre 
6. Pterygometopus callicephalus (all) (7) 
174 A*®’. Dark, fossiliferous limestone. 
1. Rafinesquina alternata (Emim.) (c) 
2. Plectambomtes sericeus (Sow. ) (ec) 
3. Dalmanella testudinaria ( Dal.) (@) 
+. Zygospira recurvirostris (Tall) (at) 
5. Ctenodonta sp. undet. (1) 
6. Modiolopsis faba Con. (G8) 


tite co eume 


6 in. 
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174 A°*. Dark: 
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. Protowarthia cancellata (Hall) 
. Liosmra macula (Hall) 


9. Bumastus trentonensis (Emm.) 
10. 
fale 


Proetus latimarginatus n. sp. 
Proetus brevimarginatus n. sp. 


fossiliferous limestone. 
Rafinesquina alternata (min. ) 
Plectambonites sericeus (Sow. ) 
Dalmanella testudinaria (Dal.) 
Zygospira recurvirostris (Hall) 
Modiolopsis sp. undet. 


. Bumastus trentonensis (Emm.) 
. Proetus latimarginatus n. sp. 


174 A®*. Dark. fossiliferous lhmestone. 
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5) 
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I: 


» 


a) 
2. 


4, 


Pilectambonites sericeus ( Sow.) 


. Dalmanella testudinaria ( Dal.) 


Modiolopsis faba (Con.) 


fossiliferous limestone. 
Plectambonites sericeus (Sow.) 
Dalmanella testudinaria (Dal.) 
Zygospira recurvirostris (Hall) 
Ctenodonta nasuta (Hall) 
Modiolopsis faba (Con.) 


3. Bucania punctifrons Emm. 

. Protowarthia cancellata (Hall) 
. Lophospira medialis U. & 8. 

. Orthocerus sp. undet. 

. Proetus latimarginatus n. sp. 

. Proetus brevimarginatus n. sp. 


fossiliferous limestone. 
Rafinesquina alternata (Kimm. ) 


2. Plectambonites sericeus (Sow. ) 


Dalmanella testudinaria ( Dal.) 
Zygospira recurvirostris (Hall) 


8 in. 
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FORMATIONS OF ORDOVICIAN AGH. 


. Protowarthia cancellata (Hall) (f 
. Lophospira medias U. & S. (r 
Orthoceras sp. undet. (Ge 
Proetus latimarginatus n. sp. (rv 
Enerinurus trentonensis Wale. (r 
. Plerygometopus callicephalus (Hall) (£ 


174 A®™”. Dark, fossiliferous limestone. 


1. Streptelasma cormeulum Hall (i 
2. Rhinidictya sp. undet. (Ge 
3. Strophomena incurvata (Shep. ) ( 
4. Rafinesquina alternata (EKmm.) (ae 
5. Plectambonites sericeus (Sow. ) (ec 
6. Dalmanella testudinaria (Dal.) (Gi 
7. Zygospira recurvirostris (Hall) (c 
8. Ctenodonta sp. undet. (Ge 
9. Bucania punctifrons Emm. (f 
10. Protowarthia cancellata (Hall) (c 
11. Holopea sp. undet. (ie 
12. Orthoceras sp. undet. (f 
13. [sotelus gigas De Kay (tv 
14. Proetus latimarginatus n. sp. (f 
15. Platymetopus trentonensis (Hall) (r 
16. Hncrinurus trentonensis Wale. (r 
17. Calymene senaria Con. (f 
18. Pterygometopus callicephalus (Hall) (£ 
174 A®®. Dark, fossiliferous limestone. 
1. Rafinesquina alternata (Kmm.) (Gaye 
2. Plectambonietes sericeus (Sow. ) (aye 
3. Dalmanella testudinaria ( Dal.) (©) 
4. Zygospira recurvirostris (Fall): (Gale 
5. Bucania punctifrons Emm. (Ga): 
6. Protowarthia cancellata (Hall) (ue 
7. Lophosmra medias U. & S. (ae\)e 
8. Orthoceras sp. undet. (Ge) 
9. Proetus latimarginatus n. sp. (ia) 
10. Encrinurus trentonensis Wale. (rey) s 
11. Calymene senaria Con. (eye 
12. Plerygometopus callicephalus (Hall) (7). 
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174 A®’. Dark, fossiliferous limestone. 1. Lpare 
1. Streptelasma corniculum Hall Gre 
2. Pleclambonites sericeus (Sow. ) (c). 
3. Dalmanella testudinaria (Dal.) (ae 
4. Zygospira recurvirostris (Hall) Gee 
5. Lophospira medialis U. & 8. (ae 
174 A®%. Dark, fossiliferous limestone. 11 an. 
1. Hindia parva Uly. (£). 
2. Rafinesquina allernata (Kmm.) Gye 
3. Plectambonites sericeus (Sow.) (eye 
4. Dalmanella testudinaria ( Dal.) (Gig 
5. Zygospiwa recurvirostris (Hall) (Gils 
6. Bucania punctifrons Kmim. (Gice 
7. Protowarthia cancellata (Hall) (ae 
8. Orthoceras sp. undet. (ane 
9. Proetus latimarginatus n. sp. (Gin 
10. Calymene senaria Con. (qi) 
11. Pterygometopus callicephalus (Hall) (4). 
174 A®'. Dark, fossiliferous limestone. al ee 
1. Rafinesquina alternata (Kmm.) (ay 
2. Plectambonites sericeus (Sow.) Cer 
3. Dalmanella testudinaria (Dal.) Gi) 
4. Zygospira recurvirostris ( Hall) (ee 
5. Cleidophorus sp. undet. (29 
6. Modiolopsis faba (Con.) (aie 
7. Bucania punctifrons Emm. (rie 
8. Protowarthia cancellata (Hall) (rye 
9. Orthoceras sp. undet. (1). 
10. Proetus latimarginatus n. sp. ‘(Gey 


11. Platymetopus trentonensis (Hall) (v). 
12. Ceraurus pleurexanthemus Green (?). 


In the accompanying table the data included in the preceding lists 


are recorded in another manner. 


In the first column is given a list 


of all the species definitely identified from the beds in situ; following 
this there is a column reserved for each one of the separate beds. 


x ‘ > J Pe : stay 
TABLE SHOWING DISTRIBUTION OF THE SPECIES IN THE TRENTON BEDS AT JACKSONBURG—LOCALITY 174A. 


eee eeu 
| r 
LOCALITY 174 A. 1|2/3}4/5|6/7)|8 | 9 |L0/11/12}13/14)15)16/17|18)19)20/21)22)23)24)25|26/27)/28 29/30/31)32 33 34'35 3637 38/39 40/41/42 43\44 45)46/47/48 49160 51/52)5 


a eee | (oom 


1. Hindia parva UlIr....--....s1--:sseeeeeeeee 5,9 |] S38) Beat eG ico) bet Meal eee ecal cbe onal ees. <l lal bass Bralleeal nen re Se Ba a Beal (eer eal e-4l ber ar eee sates « [oe | cays | ele atte] ences teil serail eee teat el Ren aca | ea te 
2. Streplelasma corniculum Hall...... postoe LOD, || AElIBB5 eo ea eealzcel ovelees| eel soa Reet yl hee lias reser Pe ee Bea) Bn) eee) edd (See on ae eee ec Pol eee esalteccs ocr cca laced heeled eal ceclisee| tar 

3. Nyctopora billingsi Nich ..........s:seseeeese fave|eee|ooeoee|oes[ere| eoeere|eee|eee|ees|oee[ece]eeeloeelenate® : 
4, Romingeria? trentonensis 0. Sp... seeereeee |eoe|-es|eoe|seefeceleee|oee[erelaeeleesleee]ens] X 

5. Actinostroma trentonensis 0. SP...-ee.serseees Joon Feel sae eel| acelin! wel wocl|ece st alas < 
6 
7 
8 
9 


\54 65 6 


| | — ] —- | — 


Prasopora simulatrix Ulr......e-seeee eee Fe.) ae| Mee b8s| [oad eee food] eo ec foal foc) sad [as ee ee Fellscalls0 
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recognized in the Jacksonburg section, the species occurring in each 
bed being recorded in the column especially reserved for that bed. 
An examination of the table shows that the first sixteen beds, com- 
prising a thickness of strata of fifty-eight feet and four inches, con- 
tain a fauna which is quite distinct from the faunas of the succeeding 
strata. The most characteristic species of this lower fauna are Dal- 
manella subequata and Leperditia fabulites, and the beds containing 
it may be considered as representing the Black River limestone of the 
New York section. The beds from numbers 17 to 61, inclusive, repre- 
sent the Trenton limestone proper, and although there are several 
subordinate faunal zones recognizable, the beds, as a whole, are es- 
pecially characterized throughout by Plectambonites sericeus, Dal- 
manella testudinaria, Zygospira recurvirostris and Pterygometopus 
callicephalus. Only eight species pass from the lower horizon to the 
upper, and of these only three, Iafinesquina alternata, Isotelus gigas 
and Bumastus trentonensis, are conspicuous forms in both the lower 
and the upper faunas. The remaining five species are either com- 
paratively rare, or, if normally members of the lower fauna, as Dal- 
manella subequata, occur, also, only in the base of the beds carrying 
the upper fauna; or they are initiated near the summit of the lower 
beds and become more abundant above. 

Within the Trenton limestone proper a basal zone, including beds 
numbers 17 to 19, inclusive, is especially characterized by the species 
Streptelasma corniculum, Actinostroma trentonensis, Orthis tricenaria, 
Dinorthis pectinella and Rhynchotrema inequvalvis. Just above this 
basal zone is another, with rather indefinite limits, which bears Paras- 
trophia heniplicata. The lower beds of the Trenton limestone proper 
are characterized by the special abundance of Plectambonites seri- 
ceus and the rarity of Dalmanella testudinaria, but higher up the 
relative abundance of these two species is reversed, Dalmanella usually 
being the most conspicuous species in the faunas. In the higher beds 
the Pelecypod, Gastropod and Trilobite species become more con- 
spicuous. In a general way the faunas of the section may be sepa- 
rated into three zones—the Black River horizon, the lower Trenton 
and the upper Trenton—the two lower zones being more sharply 
separated than the two upper ones. 


The more or less isolated Trenton faunas which have been collected 
from other localities in the State can all be placed, in a general way, 
in one or the other of these three zones recognized in the Jackson- 
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burg section, although there must of necessity be more or less mingling 


of the species from other localities, because the material has in nearly 


all cases been collected from loose blocks of limestone on the surface. 
In the discussion of the Trenton faunas from elsewhere in the State 


they will be arranged geographically, those from the northernmost 


localities being first described, followed in order by the others, as 
nearly as possible, towards the south. 


Locality 79 A.—The northernmost locality from which a good Tren- 
ton fauna has been secured in New Jersey is about seven-eighths of a 


mile a little west of north from Beaver Run, west of Hamburg.* 


this locality the following species of fossils were collected : 


. Hindra parva Ulr. 


Prasopora simulatria Uly. 


3. Monotrypa globosa n. sp. 


Callopora sp. undet. 


5. Rhinidictya sp. undet. 
3. Phylloporina fenestrata (Hall). 


Cranta sp. undet. 
Schizocrania filosa (Hall). 
Lingula progne Bill. ? 


. Rafinesquina alternata (tmin.). 
. Plectambonites sericeus (Sow.). 


Strophomena incurvata (Shep.). 
Orthis tricenaria Con. 

Plectorthis plicatella Wall. 
Platystrophia biforata (Schl.). 
Dalmanella testudinaria (Dal.). 
Parastrophia hemiplicata (Hall). 
Zygosra nicolettr U. & S. 
Hormotoma saitert Ulr. 
Conularia trentonensis Hall. 
Cyrtoceras sp. undet. 

Tsotelus gigas De Kay. 

Bumastus trentonensis (Iimm.). 
Platymetopus trentonensis (Hall). 
Ceraurus pleurevanthemus Green. 


. Pterygometopus callicephalus (Hall). 


* See locality marked 9, on Map No. 15, p. 69, Ann. Rep. State Geol. for 1900. 
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_ The fossils secured from this locality were all collected from loose 
blocks of limestone, and doubtless came originally from several dif- 
ferent beds. No representatives of the Black River fauna occur, how- 
ever, although both lower and upper Trenton species, such as Orthis 
tricenaria and Platystrophia biforata, are recorded. The locality is 
a promising one—the fossils being abundant and well preserved—and 
a careful study of the section, similar to that made at Jacksonburg, 
would undoubtedly shed light on the faunal succession in the New 
Jersey Trenton limestone. 
Locality 79 B.—The next locality hes just a quarter of a mile east 
of Beaver Run, on the western side of the fault line, which 1s there 
present.* The following species have been recognized: 
1. Prasopora simulatria Ulv. 
2. Plectambonites sericeus (Sow.). 
3. Strophomena incurvata (Shep.). 
4. Dinorthis pectinella (mim.). 

»). Bumastus trentonensis (Emim.). 
6. Calymene senaria Con. 

This fauna undoubtedly represents the lower Trenton horizon. The 
presence of Dinorthis pectinella and the abundance of Plectambonites 
sericea, with the absence of Dalmanella testudinaria, are its distinctive 
lower Trenton features. 

Locality 75 A.—tying about three-fourths of a mile nearly due east 
from Branchville+ is one of the most interesting fossiliferous Trenton 
localities in the State, because, in the Hudson River shales, a short 
distance above the lmestone, an interesting graptolite fauna occurs. 
The Trenton fossils which have been collected at this locality are 
as follows: 

1. Streplelasma corniculum Hall. 
2. Nyctopora billingst Nich. 
Prasopora simulatriv Ulr. 
4. Monotrypa sp. undet. 


Or 


Callopora sp. undet. 
6. Orbiculoidea lamellosa (Wall). 
Orbiculoidea? sp. undet. 

8. Crania sp. undet. 

9. Rafinesquina alternata (Emi.). 
10. Plectambonites sericeus (Sow.). 


*See Map No. 15, indicated in the previous footnote. 
+See Map No. 7, p. 52, Ann. Rep. State Geol. for 1900. 
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11. Strophomena incurvata (Shep.). 

12. Dinorthis pectinella (Emm.). 

13. Platystrophia biforata (Schl.). 

14. Dalmanella testudinaria (Dal.). 

15. Dalmanella subequata (Con.). 

16. Parastrophia hemiplicata (Hall). 

17. Rhynchotrema inequivalvis (Castel.). 
18. Cyclonema montrealensis Bill. 

19. Lsotelus gigas De Kay. 

20. Calymene senaria Con. 

With the single exception of Platystrophia bvforata, which has been 
found in situ elsewhere only near the top of the Trenton limestone, 
in the Jacksonburg secton, this entire fauna is strongly lower Trenton 
in aspect. The limestone at this locality, from which the fossils were 
collected, is more nearly in sifw than in most of the Trenton localities 
studied, and there is but little doubt that the species all occurred 
together, in which case it must be assumed that Platystrophia biforata 
does, at times, but not often, occur in the lower Trenton beds. The 
fossils were collected from the higher beds exposed at the locality, the 
lower strata being highly conglomeritic with pebbles derived from 
the subjacent Kittatinny limestone. The Hudson River slates outcrop 
only a short distance above the limestone stratum bearing the fossils, 
and it seems probable that the shale deposition began somewhat earlier 
than usual at this locality. 

Locality 114 .A.—The next locality is about one-half mile from 
Swartzwood station, on the west side of the road to Swartzwood.* At 
this point the lower Trenton beds have been faulted in between masses 
of the older Kittatinny limestone, the beds being greatly sheared and 
the fossils being much distorted. The following species have been 
recognized : 

1. Receptaculites occidentalis Salter. 


2. Streptelasma corniculum Hatt. 


Nw! 


. Rhinidictya sp. undet. 

4. Rafinesquina alternata (iemi.). 

5. Orthis tricenaria Con. ; 
6. Dalmanella subequata (Con.). 

i. Modiolopsis sp. undet. 

8. Helicotoma sp. undet. 

9. Orthoceras sp. undet. 


* See locality marked 6, on Map No. 8, p. 54, loc. cit. 
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10. Lsotelus gigas De Kay. 

11. Bumastus trentonensis (Kmim.). 

12. Calymene senaria Con. 

13. Plerygometopus callicephalus (Hall). 
14. Leperditia fabulites (Con.). 

The fossils from this locality are practically in situ. The presence 
of such species as Streptelasma corniculum, Orthis tricenaria and 
Plerygometopus callicephalus, associated with Dalmanella subequata, 
Hehcotoma sp. and Leperditia fabulites, indicates the position of the 
~ beds to be at the top of the Black River horizon or at the very base 
of the lower Trenton. Receptaculites occidentalis is an interesting 
species which was not found in the Jacksonburg section, but which 
occurs frequently in New Jersey, and seems to mark a faunal zone 
at the very summit of the Black River horizon. 

Locality 135 A.—This locality lies about one-fourth of a mile south 
of the slate quarry at Newton.* The fossils were collected from loose 
masses of limestone on a barren knoll in the midst of the cultivated 
fields, and the following species have been identified : 

1. Prasopora simulatria Ulr. 
2. Rhinidictya sp. undet. 
3. Plectambonites sericeus (Sow.). 
4. Plectorthis plicatella (Hall). 
5. Dalmanella testudinaria (Dal.). 
6. Parastrophia henuplicata (Hall). 
Zygospua recurvirostris (Hall). 
8. Tetranota bidorsata (Hall). 
9. Bumastus trentonensis (Kmm.). 
10. Calymene senaria Con. 
11. Pterygometopus callicephalus (Hall). 

This fauna indicates the middle portion of the Trenton limestone 
proper. The extreme basal Trenton species, such as Streptelasma 
corniculum, Orthis tricenaria, Dinorthis pectinella and Rhynchotrema 
imequivalvis, are all absent, but Parastrophia hemiplicata, which char- 
acterizes the zone next above, is one of the common species, and is 
associated with Tetranota bidorsata, which occurs somewhat higher in 
the Jacksonburg section. From the nature of the locality fossils from 
more than one bed in the formation have become mingled in the 
collection. 


* Near locality marked 14, Map No. 17, p. 75, loc. cit. 
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Locality 136 B—One of the best localities in the State to collect 
from the lower Trenton horizon, is just at the north end of Drake’s 
pond, one mile southeast of Newton. The following species have 
been identified from this locality: 

1. Nyctopora billingsi Nich. 

2. Prasopora simulatria Ulr. 

3. Rhinidictya sp. undet. 

4. Lingulasma galenensis U. & S. 

5. Rafinesquina alternata (Kmm.). 

6. Plectambonites sericeus (Sow.). 
Strophomene incurvata (Shep.). 

8. Orthis tricenaria Con. 

9. Dinorthis pectinella (Kmm.). 

10. Platystrophia biforata (Sehl.). 

11. Dalmanella testudinaria (Dal.). 

12. Parastrophia hemiplicata (Hall). 

15. Cyrtodonta billingsi Ulr. 

14. /sotelus gigas De Kay. 

15. Bumastus trentonensis (Hmm.). 

16. Platymetopus trentonensis (Hall). 

17%. Calymene senaria Con. 

18. Ceraurus pleurexanthemus Green. 

19. Pterygometopus callicephalus (Hall). 

This group of species is strictly confined to the lower Trenton 
horizon, both the Orthis tricenaria and the Parastrophia hemiplicata 
zones being represented. None of the higher Trenton forms are 
present. 

Locality 137 A.—This locality hes two miles southeast of Newton 
and one-half mile northwest of Ihffs pond.* Two horizons are 
recognized here, the lower being on the top of the ridge, a short dis- 
tance from the subjacent Kittatinny limestone beds, while on the 
lower slope of the hill, towards the northwest, fossils from a some- 
what higher horizon were collected. The species identified from the 
lower bed at this locality are as follows: 

1. Streptelasma corniculum Hall. 

2. Actinostroma trentonensis Nn. sp. 
3. Lingula sp. undet. 
4. Strophomena incurvata (Shep.). 


* Locality 24, on Map No. 17, p. 75, loc. cit. 
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Camarella inornata n. sp. 
Rhynchotrema inequivalvis (Castel.). 
Rhinidictya sp. undet. 
Ctenodonta nasuta (Hall). 
Cyrtodonta? sp. undet. 
Hormotoma salteri Uly. 
Orthoceras sp. undet. 

Bumastus trentonensis (/imm.). 
. Arges tuberculatus n. sp. 

. Calymene senaria Con. 

. Leperditia fabulites (Con.). 

16. Leperditella ornata. n. sp. 

1%. Eurychilina oculifera n. sp. 
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18. Hurychilina jerseyensis ni. sp. 
19. Beyrichia sp. undet. 

Leperditia fabulites is by far the most abundant species in this 
fauna, a characteristic which stamps it as belonging to the Black River 
horizon; but the presence of such species as Streptelasma corniculum 
and Rhynchotrema inequivalvis suggests that it occurs near the sum- 
mit of the beds referable to that horizon. 

From the higher beds at the same locality the following fauna was 


secured : 
1. Prasopora simulatrix Uly. 
2. Monotrypa sp. undet. 
3. Rhinidietya sp. undet. 
4. Callopora sp. undet. 
5. Crania sp. undet. ; 
6. Rafinesquina alternata (Kimm.). 
7%. Plectambonites sericeus (Sow.). 
8. Strophomena wncurvata (Shep.). 
9. Platystrophia biforata (Schl.). 
10. Dalmanella testudinaria (Dal.). 
11. Scenidium anthonensis Sard. 
12. Parastrophia hemiplicata (Wall). 
13. Zygospira recurvirostris (Hall). 
i 14. Orthoceras sp. undet. 


15. Isotelus gigas De Kay. 
16. Bumastus trentonensis (mm.). 
17. Proetus latimarginatus n. sp. 
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18. Platymetopus trentonensis (Hall). 

19. Enerimurus trentonensis Wale. 

20. Calymene senaria Con. ; 
21. Ceraurus pleurexanthemus Green. 

22. Pterygometopus callicephalus (Hall). 

This fauna suggests a lower Trenton horizon, but is not from the 
lowest, or Orthis tricenaria, zone, as none of the species characteristic 
of that zone have been found, but it is rather from the next succeed- 
ing, Parastrophia hemiplicata, zone. The rarity of the pelecypod and 
gastropod elements in the fauna exclude it from the upper Trenton. 

Locality 158 A.—Along the same line of outcrop as the last locality, © 
and at a point about one and one-fourth miles in a southwesterly direc- 
tion,* another collection was made from the Trenton limestone, and 
the following species have been identified : 

1. Streptelasma corniculum Hall. 

2. Prasopora simulatri« Uly. 
Monotrypa sp. wndet. 
4. Callopora sp. undet. 
5. Rafinesquina alternata (Kmm.). 
6. Plectambonites sericeus (Sow.). 
Strophomena incurvata (Shep.). 

8. Plectorthis plicatella (Hall). 

9. Dalmanella testudinaria (Dal.). 

10. Parastrophia hemiplicata (Hall). 

11. Zygospira recurvirostris (Hall). 

12. Bumastus trentonensis (Eimm.). 

13. Platymetopus trentonensis (Hall). 

14. Hnerinurus trentonensis Wale. 

15. Pterygometopus callicephalus (Hall). 

The horizon here represented is essentially that of the upper fauna 
in the last locality, viz., the Parastrophia hemiplicata zone of the 
lower Trenton. 

Locality 158 B.—This locality is nearly one-half mile southwest of 
the last, along the same line of outcrop, and nearly opposite an 
abandoned slate quarry. The following species were collected : 

1. Callopora sp. undet. 
2. Rafinesquina alternata (Emm.). 
3. Plectambonites sericeus (Sow.). 


*See Map No. 17, loc. cit. 
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Or 


. Strophomena incurvata (Shep.). 
. Plectorthis plreatella (Hall). 
. Platystrophia biforata (Schl.). 
. Dalmanella testudinaria (Dal.). 
. Zygospira recurvirostris (Hall). 
9. Hormotoma salteri Ulr. 
10. Bumastus trentonensis (Emm.). 
11. Bronteus lunatus Bill. 

This fauna seems to represent nearly the same horizon as the last, 
but in the absence of Parastrophia hemiplicata, may, perhaps, be con- 
sidered as having come from a little higher up in the formation. 

Locality 157 A.—Yhis locality is in the roadside just above Mr. 
Wittingham’s house, three miles southwest of Newton.* The Tren- 
ton formation at this point is a highly calcareous shale, like that 
used in the State for the manufacture of Portland cement. The 
species identified from here are as follows: 

1. Prasopora simulatrix Ulr. 

. Rafinesquina alternata (Kmm.). 
. Plectambonites sericeus (Sow.). 
Strophomena incurvata (Shep.). 
. Dalmanella testudinaria (Dal.). 
Zygospira recurvirostris (Hall). 
. Isotelus gigas De Kay. 

. Bumastus trentonensis (Kmim.). 
. Proetus latimarginatus n. sp. 

10. Pterygometopus callicephalus (Wall). 

This fauna was collected from beds in situ, and represents a horizon 
higher in the formation than the Parastrophia hemiplicata zone. It 
may probably be safely placed in the middle portion of the Trenton 
limestone as represented in the Jacksonburg section. 

Locality 156 A.—This locality is on the same line of outcrop as 
the last, and about one mile to the southwest.t The following species 
have been identified : 

1. Receptaculites occidentalis Salter. 
. Streptelasma corniculum Hall. 
. Rhimdictya sp. undet. 
. Inngula sp. undet. 
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. Rafinesquina alternata (Kmm.). 


* See locality 15, Map No. 18, p. 80, Joc. cit. 
t Locality A, Map No. 18, p. 80, loc. cit. 
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The association of species in this list indicates a mingling of the 
Black River forms, such as Leperditia fabulites and Dalmanella suba- 
guata, with those from the lower zone of the Trenton, as Streptelasma 
corniculum and Rhynchotrema inequivalvis. The specimens were all 
collected from loose blocks of limestone, which were doubtless origi- 
nally derived from the upper Black River and the lower Trenton beds. 
Locality 153 A.—This locality lies about two miles southwest of 
Stillwater and about one-quarter of a mile from Mud. pond.* 
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i. Plectaumbonites sericeus (Sow.). 


Strophomena incurvata (Shep.). 
Dalmanella testudinaria (Dal.). 
Dalmanella subequata (Con.). 
Rhynchotrema inequivalris (Castel. ) 
Oxydiscus sp. undet. 

Telicotoma sp. undet. 
Camaroceras proteiformis (Hall). 
[sotelus gigas De Kay. 

Bumastus trentonensis (Emm.). 
Bumuastus elongatus n. sp. 
Platymetopus trentonensis (Hall). 
Calymene senaria Con. 

Leperditia fabulites (Con.). 


following list of species were collected : 


Receptaculites occidentalis Salter. 
Streptelasma corniculum Hall. 
Nyctopora billingsi Nich. 
Romingeria? trentonensis n. sp. 
Actinostroma trentonensis n. sp. 
Prasopora simulatria Ulr. 


. Rafinesquina alternata (Kmm.). 


Plectambonites sericeus (Sow.). 
Strophomena incurvata (Shep.). 


. Dinorthis pectinella (EKmm.). 


Dalmanella testudinaria (Dal.). 


. Dalmanella subequata (Con.) 


Clenodonta nasuta (Hall). 


. Hormotoma salteri Ulr. 
[ears 


Tsotelus gigas De Kay. 


* Locality A, Map No. 10, p. 60, loc. cit. 
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Bumastus trentonensis (Kmim.). 
Pterygometopus callicephalus (Hall). 
Leperditia fabulites (Con.). 


The strata which have afforded the species recorded in the above 
list are undoubtedly the higher Black River and the lower Trenton 


beds, all of the species identified, except such as occur throughout 
the ‘Trenton limestone, being characteristic of this horizon. 
Locality 153 B.—This locality lies one mile southwest of the last, 


on the same line of outcrop,* and has furnished the following species, 


the horizon represented being the same as the last: 


hs 
10. 
ole 
12. 
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Receptaculites occidentalis Salter. 
Streptelasma cornculum Hall. 
Romingeria? trentonensis n. sp. 
Actinostroma trentonensis 1. sp. 


. Prasopora simulatria Ulr. 


Lingula sp. wncdet. 


. Plectambonites sericeus (Sow.). 


Dalmanella testudinaria (Dal.). 
Dalmanella subequata (Con.). 
Rhynchotrema mequvalvis (Castel.). 
Hormotoma salteri Ul. 

Bumastus trentonensis (Hmm.). 
Leperditia fabulites (Con.). 


Locality 192 A—This locality is near Hainesburg, on the hill just 
east of the station,t and from it the following species have been 


identified : 


— 


Receptaculites occidentalis Salter. 
Streptelasma cornculum Hall. 
Romingeria? trentonensis n. sp. 
Rafinesquina alternata (Emm.). 
Dinorthis pectinella (Kmm.). 
Dalmanella subequata (Con.). 
Camarella inornata n. sp. 
Rhynchotrema inequivalvis (Castel. ) 
Cyrtodonta canadensis Bill. ? 
Hormotoma salteri Ulr. 
Bumastus trentonensis (Emm.). 
Leperditia fabulites (Con.). 


* Locality C, Map No. 10, p. 60, loc. cit. 
+ Locality 7, Map No. 12, p. 64, loe. cit. 
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This list is, for the most part, of Black River species, but with a 
few forms from the lowest Trenton. The horizon of the beds is upper 
Black River and basal 'Trenton. 

Locality 243 A.—This locality is in a small railway cut and quarry 
by the side of the Pennsylvania railroad, three-fourths of a mile north 
of the station at Belvidere.* At this point there is only a small 
exposure of the limestone and the fossils are very poorly preserved, 
only the following three species being identified : 

1. Actinostroma trentonensis n. sp. 
2. Orthis tricenaria Con. 
3. Bumastus trentonensis (imm.). 

The horizon indicated is the basal portion of the Trenton limestone 
proper. 

Locality 244 .4.—Another locality near Belvidere, which has fur- 
nished a few fossils, is a highly calcareous shale or slate, outcropping 
along the Pequest river, about one and one-quarter miles northwest 
of the town.+ The following species of fossils have been identified : 

1. Prasopora simulatria Ulr. 
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Rafinesguina alternata (Kmm.). 
3. Plectambonites sericeus (Sow.). 
4. Dalmanella testudinaria (Dal.). 
5. Bumastus trentonensis (/mm.). 

None of the species recorded from here are distinctive enough to 
characterize any particular horizon, further than to show it to be 
higher than the Black river. The most abundant species in the fauna 
is Plectambonites sericens; Dalmanella testudinaria being compara- 
tively rare, a fact which would indicate the horizon to be in the lower 
portion of the Trenton limestone proper. 

Other Localities—No collections of fossils capable of specific deter- 
mination have been made from other localities of the Trenton lime- 
stone in the State, although in all of the areas of the formation indi- 
cated on the small maps in the Report of the State Geologist for 
1900, to some of which reference has been made, organic remains 
of some sort have been detected. Broken fragments of crinoid stems 
are almost universally present in the limestones of the formation, 
and may also usually be found, by careful search, in the more cal- 
careous bands of the calcareous shales which represent the higher 
portion of the formation. 

The fossil faunas which have been recorded in the preceding pages 


* See Map No. 23, p. 93, loc. cit. 
+See Map No. 23, p. 93, loc. cit. 
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nearly all indicate a lower Trenton or upper Black River horizon, and 
it may doubtless be stated with safety that the heavier beds of lime- 
stone in the formation occupy this horizon. In no other locality in 
the State, aside from Jacksonburg, so far as has been observed, have 
the higher beds of the formation been represented by limestones. In 
most cases these beds seem to be calcareous shales, which rarely oui- 
crop on the surface, and which grade imperceptibly from the lime- 
stones below into the typical Hudson river slates above. Sometimes, 
as on the Pequest river near Belvidere, the deposition of the cal- 
careous shales seems to have begun earlier than usual, even as early 
as the lower Trenton horizon. 

The numerous field observations by Dr. Ktimmel indicate that the 
average thickness of the formation as a whole, from the contact with 
the Kittatinny limestone below to the transition into the typical Hud- 
son River slates, varies from 135 to 150 feet in Sussex county, but 
increases to 300 feet or more at the Delaware river; the relative thick- 
ness of the limestones below and the calcareous shales above is, how- 
ever, probably quite variable—in some localities, as at Jacksonburg, 
the limestones extending through nearly the entire thickness of the 
formation, and again, being very thin, as in the neighborhood of 
Belvidere. 


HUDSON RIVER SLATES. 


The Hudson River slates constitute the surface formation over a 
large portion of the Kittatinny valley and occur, also, in some of the 
outlying paleozoic areas surrounded by the crystalline rocks. The 
formation rests conformably upon the Trenton limestone and is not 
sharply separated from it, there being a gradual gradation from the 
limestone of the lower formation, through calcareous shales, to the 
typical slates and arenaceous beds of the Hudson River formation. 
Because of the great amount of folding and faulting in the region 
the thickness of the formation has not been determined, but it may 
probably be safely stated to be several thousands of feet. Wa 

The name Hudson River is here used strictly as a formation name, 
these beds evidently being continuous with the great mass of contorted 
slates along the Hudson river in New York State, to which this name 
was first applied. The transition from the calcareous to the clay and 
sand sedimentation seems to have taken place earlier in the ancient 
Ordovician ocean, towards its eastern shore, in the region which is 
now Eastern New York and Northwestern New Jersey, and probably 
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extending southwestwardly along the Appalachians, than at Trenton 
Halls, in Central New York, where the Trenton limestone was first 
deseribed. The time of the beginning of deposition of the Hudson 
River slates was previous to the close of the deposition of the typical 
‘Prenton limestone, so that the deposition of the lower portion of the 
Hudson River formation was contemporaneous with the Trenton lime- 
stone beds further west. The evidence in New Jersey of this relation- 
ship between the Hudson River and the Trenton formations is—first, 
the much less thickness of the Trenton lmestone in New Jersey, 
where, exclusive of the lower beds of Black River age, it is less than 
one hundred feet, while at Trenton Falls, New York, it is two hun- 
dred and seventy feet and at some other localities very much more ; 
and second, because the fossil faunas in the Trenton limestone of 
New Jersey, for the most part, represent only the lowest life zones 
of the formation. 

Although the age of the base of the Hudson River formation can 
be determined with some degree of certainty by the faunas of the 
subjacent Trenton limestone, the age of the top of the formation in 
New Jersey has not been determined, because of the extreme rarity 
of organic remains in the formation. The formation may be the 
time equivalent, not only of a portion of the Trenton, but also of the 
Utica and the Lorrain formations of the New York series. 

In the typical exposures of the Trenton limestone at Trenton Falls, 
New York, 270 feet have been recognized by Prosser and Cummings* 
and 268 feet by White,t but neither the bottom nor the top of the 
formation is exposed at this locality. Danaf gives the thickness of 
the Trenton limestone at Montreal as 600 feet and west of Lake 
Ontario as nearly 1,000 feet. 
- The thickness of the Utica slate, given by Dana,§ is 15 to 35 feet 
at Glen’s Falls, 250 feet in Montgomery county and 30 feet in Lewis 
county, New York. Walcott|| gives the thickness of the same forma- 
tion in its typical locality at Utica, New York, as over 600 feet. 
The Lorrain shales have a thickness of 700 feet in Scoharie county, 
New York, and a similar thickness in Western Canada according to 


Dana.§ 


* Fifteenth Ann. Rep. N. Y. State Geol., p. 626. 

} Fifty-first Ann. Rep. N. Y. State Museum, vol. I., p. 231. 
{ Man. Geol., 4th ed., p. 493. 

2 Loe. cit., p. 494. 

|| Trans. Albany Inst., vol. X., p. I. 

‘| Loe. cit., p. 494. 
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Hf we tabluate the thickness of these several Ordovician formations 
as they occur in their more typical New York and Canadian exposures, 
comparing them with the New Jersey section, some such relations 
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as are exhibited in the accompanying 
table may be shown. 'The thickness 
of the New York and Canadian for- 
mations used are somewhat arbi- 
trarily chosen, but in all cases they 
have been under rather than over- 
estimated. Winchell and Ulrich* 
have used greater thicknesses for the 
same formations in a comparison 
with more western localities, the 
Trenton being estimated as 450 feet, 
the Utica 460 feet and the Lorrain 
825 feet. 

The organic remains in the Hudson 
River formation are exceedingly rare, 
only three fossil localities having been 
observed in the State. 

Locality 44 A.—This locality is in 
the flagstone quarry within the lim- 
its of the borough of Sussex. At 
this place the strata are nearly verti- 
cal in position and the fossils occur 
only in a thin bed but a few inches 
in thickness, which is exposed near 
the front of the quarry. This bed is 
a very calcareous sandstone, and is 
crowded with many specimens of a 
small variety of Plectambonites seri- 
ceus, with a few other species rarely 
represented. The fossils may be 


most easily detected in the weathered portions of the rock. The 
species which have been identified are as follows: 
1. Cornulites sp. undet. 


2. Plectambonites sericeus (Sow). 


3. Plectorthis plicatella (Hall). 
4. Dalmanella testudinaria (Dal.). 


* Geol. and Nat. Hist. Surv. Minn., vol. III., pt. IL., Paleontology, p. Ixxxix. 
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None of these species has a very definite, stratigraphic value, as all 
of them have a long range in the Ordovician strata, so that they indi- 
cate nothing beyond the Ordovician age of the stratum in which they 
occur. 

Locality 75 B.—This locality is on the hillside, a short distance. 
above the Trenton limestone, Locality 75 A, three-fourths of a mile 
east of Branchville. The fossils were collected in a small quarry 
opening in the slate, and have all been replaced by pyrite, their condi- 
tion of preservation being far from satisfactory. The species recog- 
nized are as follows :* 

. Diplograptus foliaceus (Murch.). 
Diplograptus angustifolius (Hall). 
. Lasiograptus mucronatus (Hall). 

. Corynoides calycularis Nich. 

. Dalmanella testudinaria (Dal.). 

All of these graptolite species occur in the Norman’s Kill shale, near 
Albany, New York, and all except Diplograptus foliacens, which has a 
wide range in the Ordovician formations, are among the characteristic 
species of the Norman’s Kill fauna, and are not known to occur at 
any other horizon. The occurrence of species of this graptolite fauna: 
in New Jersey is of interest, because its exact geologic horizon in: 
New York has been a question of much discussion. Different authors 
have placed the Norman’s Kill shale in the Lorrain, the Utica and 
the Trenton periods of the Ordovician. An able discussion of the 
whole problem connected with the Norman’s Will fauna, with a his- 
torical review of all earher opinions, has been presented by Dr. 
Rudolph Ruedemann,+ of Albany, New York, in a paper entitled 
“Hudson River Beds Near Albany, and Their Taxonomic Equiva- 
lents.” In this paper Dr. Ruedemann has shown that the strata 
bearing the Norman’s Kill graptolite fauna are “homotoxial with a 
part of the middle or lower Trenton limestone.” The occurrence of 
the fauna at Branchville seems to confirm the observations of Dr. 
Ruedemann. The stratum containing the fauna is near the base of 
the Hudson River formation, at an elevation of from fifty to seventy- 
five feet above a ledge of limestone, whose fauna is that of the Para- 
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* The author is greatly indebted to Dr. Rudolph Ruedemann, of Albany, for valua- 
ble assistance in the identification of the graptolites from both this locality and from. 


the locality near Jutland. 
+ Bull. N. Y. State Museum, No. 42, vol. VIII. (1901). 
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strophia hemiplicata zone (see page 39), near the base of the Trenton 
limestone. The sequence from the Trenton limestone to the Hudson 
River slates at this locality is normal for New Jersey, and there is 
no dislocation of the strata between the two exposures. Although 
no ‘Trenton fauna has been found above the graptolite beds, their 
position, as indicated by their relationship with the Parastrophia , 
hemiplicata beds below, would seem to be equivalent to about the 
middle portion of the typical Trenton limestone of Central New 
York, or even to a position below the middle. 

Locality 348 A.—This locality is near Jutland, in the large out- 
lying area of Paleozoic rocks, with the town of Clinton near its centre, 
and which hes between the Pre-cambrian crystalline rocks on the 
north and the Triassic sandstone on the south. The fossils were 
collected in the first railroad cut east of Jutland, on the Lehigh Valley 
railroad, about 340 yards east of Jutland station and 92 yards from 
the contact of the Triassic sandstone with the Hudson River beds. 
The geologic structure of the neighboring region is very complex, 
and the position of the fossil-bearing bed in the formation, as a 
whole, cannot be determined. ‘The fossils collected have been identi- 
fied as follows, all of them being graptolites: 

1. Climacograptus phyllophorus Gurley. 
. Dicranograptus ramosus (Hall). 
Cenograptus gracilis (Hall). 

4. Reteograptus geinitzianus Hall. 

Of these species all but Dicranograptus ramosus, which sometimes 
occurs in the Utica shale, are characteristic of the Norman’s Kill 
fauna, and the bed bearing the fauna undoubtedly belongs near the 
base of the Hudson River formation. 
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CHAPTER IV. 


FORMATIONS OF SILURIAN AGE. 


SHAWANGUNK 


GREEN POND CONGLOMERATE. 


The formation next above the Hudson River slates is best exhibited 
in the Kittatinny mountain, where it forms the crest of the ridge, 
dipping away to the northwest. The northward extension of this 
mountain in New York is known as the Shawangunk mountain, and 
in 1840 this formation was named the Shawangunk grit by Mather.* 
The name Oneida was applied later by Vanuxem,+ in 1842, and has 
been the usual designation of the formation in New Jersey, but 
Mather’s name has priority, and it seems best to retain it. 

The formation consists of beds of coarse quartz conglomerate, the 
pebbles usually being white or yellowish in color, with a gray or red 
matrix. Nowhere in New Jersey has the contact between this forma- 
tion and the subjacent Hudson River beds been observed, but in the 
New York, Lake Hrie and Western railroad cut west of Otisville,f 
in New York, the contact is well exposed, and the higher formation 
is seen to rest unconformably upon the lower. The thickness of the 
formation in the Kittatinny mountain has been estimated by Dr. 
Kiimmel to be 1,500 to 1,600 feet. . 

In the Green Pond mountain region a conglomerate very similar to 
that of the Kittatinny mountain forms the crests of Green Pond, 
Copperas and Kanouse mountains, and rests unconformably upon the 
subjacent formation, which is sometimes the Kittatinny limestone 
and sometimes the Pre-cambrian crystalline rocks. 

No organic remains have been detected either in the Shawangunk 
conglomerate of the Kittatinny mountain or in the Green Pond con- 
glomerate, but the identity of the two formations seems to be assured. 
Both formations are very similar lithologically, both rest unconform- 
ably upon the underlying formations, both are succeeded by similar, 


*N. Y. Geol. Sury., Fourth Ann. Rep., pp. 246-255. 

+ Geol. N. Y., pt. IIL, p. 75. 

{ Fifteenth Ann. Rep. N. Y. State Geol. for 1895, vol. I., plate XX., opposite p. 
444. 
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soft, red, arenaceous, more or less shaley, unfossiliferous beds, and in 
both regions the first fossil fauna, which appears in higher beds lying 
in a perfectly conformable series with the conglomerate beds, is 
identical. . 

The western side of the Green Pond paleozoic area is cut off by pro- 
found faults along its entire extent, and it is altogether probable that. 
at the time of its deposition, the Green Pond conglomerate was con- 
tinuous with the Shawangunk conglomerate of the Kittatinny moun- 
tain, and that it has been removed by erosion from the intervening 
Highlands and the Kittatinny valley. 


MEDINA—LONGWOOD SANDSTONE. 


In the Delaware valley this formation covers a large portion of the 
northwestern slope of the Kittatinny mountain, and doubtless occupies 
the greater portion of the valley lying west of the Wallpack ridge, 
although the surface rock is deeply drift-covered in the valley. The 
formation is a soft sandstone, which is often somewhat shaley and 
has a deep red color. It is absolutely barren of organic remains. 
It is impossible to determine its thickness accurately, owing to the 
indefiniteness in the field of its upper limits and numerous low folds 
and small faults which affect it. At the Delaware Water Gap 1,645 
feet is given by the Pennsylvania Survey* as the thickness of the 
beds which we class as Medina, with 740 feet additional not exposed, 
but probably belonging here—a total of 2,585 feet. An estimate by 
Dr. Kiimmel, based on its dip and width of outcrop near Poxino 
island, gave 2,305 feet. 

This formation has always been referred to the Medina sandstone 
of the New York series, and although it cannot be considered as‘ being 
strictly equivalent to the typical Medina of Western New York, the 
name may be retained for the present or until the relationship between 
this formation in the Appalachian province with that in the interior 
is better understood. 

In the Green Pond mountain region Darton has called the forma- 
tion overlying the Green Pond conglomerate, which is exactly similar 
to the upper part of the Medina of the Delaware valley in its lthologic 


* Second Penn. Geol. Surv., Rep. G. 6, p. 340. 
+ Bull. Geol. Soc. Am., vol. V., p. 382 (1894). 
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characters, the Longwood red shales, and it is possible that, with 
future studies upon the relationship between this formation in New 
Jersey with the typical Medina, it may be found advisable to use the 
name Longwood to include the beds of both the Green Pond and the 
Delaware valley regions, as they were probably continuous at the time 
of deposition over the crystalline highlands and the Kittatinny valley. 
In the Green Pond region Dr. Kiimmel has estimated the thickness 
of the Longwood beds to be over 200 feet. 


THE NEARPASS SECTION. 


‘Fhe formations lying above the Medina sandstone in New Jersey, 
with the exception of the Devonian formations younger than the 
Onondaga limestone and the Newfoundland grit, have their most 
typical development in the Wallpack ridge. This ridge hes between 
the Kittatinny mountain and the Delaware river, extending in a north- 
east-southwest direction from the New York State line to the Wall- 
pack bend in the Delaware river at Flatbrookville. At the north, just 
north of the State line, the ridge is transected by the Clove brook, 
which drains the northern half of the valley between the Wallpack 
ridge and the Kittatinny mountain, and which empties into the 
Neversink river at Tri-States, New York, near the junction of the 
latter stream with the Delaware. The southern half of the valley 
between the ridge and the mountain is drained by Flatbrook. At the 
mouth of Flatbrook, the Delaware river describes the great, sigmodial, 
Wallpack bend, cutting through the Wallpack ridge, whose more south- 
western extension is in the State of Pennsylvania. 

‘Fhe strata of the Wallpack ridge all dip, with some local exces 
more or less steeply to the northwest, so that in passing from the Clove- 
Flatbrook valley to the Delaware river younger and younger strata 
are encountered. The northwestern slope of the ridge usually approxi- 
mates more or less closely to the dip of the strata, so that the complete 
section is usually exhibited in passing from the valley on the east to 
a little beyond the crest of the ridge. 

Roek exposures are frequent throughout the entire length of the 
Wallpack ridge, and many of the strata are highly fossiliferous. The 
best section for study, however, is at the old William Nearpass quarry 
and in the ridges lving beyond, on the farms of Sanford Nearpass and 
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John Bigart, about two miles south of the New York State line. This 
Nearpass section is described in detail at this place, because it will be 
used as a basis for the descriptions of most of the following forma- 
tions, with their faunas, of both Silurian and Devonian ages. In this 
section the actual succession of the beds can be worked out in greater 
detail than at any other locality on the Wallpack ridge, although in 
some cases particular beds are better exposed elsewhere. The con- 
tinuous rock exposure in the Nearpass quarry bluff is about 150 feet, 
but between the top of this exposure and the main crest of the ridge 
there are some 700 feet of strata which are not continuously exposed 
but whose harder layers make persistent outcrops. 
Locality 2 A.—The Nearpass section, from below upward. 


Poxino Island Shale. 


2 A’. Buff-colored or yellow, calcareous shale or shaley 
limestone, with dendritic markings along the 
joints and bedding planes. 1 ft. eee 


Bossardville Limestone. 


2 A*. Fine-grained thinly-bedded, gray or blue hme: 
stone. At times so thinly bedded as to be es- 
sentially a calcareous shale; the thin lamine 
being frequently alternately light and dark 
gray, giving to the rock a banded appearance. 
Ideas aay 13 ft. 4 in. 


Decker Ferry Formation. 


2 A*. Highly fossilferous, earthy, somewhat arenaceous 


limestone. 2 ft. 15 ft. 4 in. 
2 A*. Hard, blue or gray, crystalline limestone, with 

many fossils. 14 ft. 2 in. 29 Lie omim 
2 A®. Fissile, caleareous, earthy shale, with some lime- 

stone bands. 6 ft. 9 in. Sond tye ma: 
2 A®. Hard, blue, crystalline limestone, similar to 2 A’. 


8 in. 36 ft) ime 
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2 A‘. Earthy shale, with bands of crystalline limestone. 
5 in. 37 ft. 4 in. 


2 AS. Red, crystalline limestone, abundantly fossilifer- 

ous. 2 ft. 6 in. 39 ft. 10 in: 
2 A®. Fissile, earthy shale, with some irregular lime- 

stone bands. 9 in. 40 ft. 7 in. 
2 A™. Blue, crystalline limestone, with an abundance of 

fossils. Some beds are Jargely composed of 

broken crinoid stems. 7 ft. 4 in. 47 ft. 11 in. 
2 A™. Rather thick-bedded, caleareous shale, with thin 

bands of limestone. 7 ft. 3 in. D5. ditipe tune 
2 A™. Thin and often irregularly bedded, coralline lime- 

stone, with an abundance of fossils. 6 ft. 61 feces 
2 A™. Blue, crystalline limestone, in beds from six to ten 

inches thick, separated by shaley seams. Fossils 

common, many ostracodes. 4 ft. 65 ft. 2 in- 


Rondout Formation. 


2 A™. Earthy shale, with hmestone bands. 3ft.9in. 68 ft. 11 in. 


2 A™. Fine-grained, dark limestone. 6 ft. 4 in. 75. fame 
2 A™. Thin-bedded, calcareous shale. 1 ft. 6 in 76 {t.9 ame 
2 A™. Hard, fine-grained, blue or gray, brittle lime- 

stone. 2 ft. 3. in. 19. ft. 
2 A'S. Thin-bedded, calcareous shale. 5 ft. 3 in. 84 ft. 3 in. 
2 A™. Karthy limestone, weathering to a buff color. The 

“Pethstone” of Professor Cook’s report. 5 ft. 89 ft. 3 in. 
2 A**, Thin-bedded, crumpled shale, with some bands of 

denser limestone. 15 ft. 104 ft. 3 in. 


Manhus Limestone. 


2 A*. Hard, bluish-black limestone, with some fossils: 

2 it. 106 ft. 3 in. 
A*?. Hard, bluish-black, stromatoporoid limestone. 4 

ft 6 mk 110: ft. Same 


oO 
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2 A*S. Hard, bluish-black limestone, similar to 2 A®?. 
Teste Oboe 

2 A**, Hard, bluish-black, semi-crystalline limestone, 
with many fossils. 5 ft. 

2 A**. Hard, nearly black limestone, with bands of fos- 
Snilsp Chait teaba, 

2 A**, Hard, fine-grained, knotty, blue limestone, with 
some bands of fossils. 12 ft. 


Coeymans Limestone. 
2 A°™. Coarser-grained, crystalline, gray limestone, with 


masses of Favosites. 10 ft. 3 in. 
2 A*8. Not exposed. 30 + ft. 


New Scotland Beds. 


to 


*. Hard, cherty limestone, abundantly fossiliferous. 


Ledge exposed just back of the Sanford Near- 
pass quarry. 20 + ft. 

2 A®**. Soft shale, with some limestone bands, mostly 
unexposed. Fossils numerous in some _ beds. 
AO) Sec. 


2A 


Becraft Lamestone. 


2 A**. Hard, dark or gray, cherty limestone, continuously 
exposed for about one-half mile along the crest 
of a low ridge back of the summit of the Near- 
pass quarry bluff. Abundantly fossiliferous. 
PAD) eats ain 


Kingston Beds. 


2 A**. Unexposed beds, probably more or less shaley. 
80 + ft. 


11 fala aay 
117 ft. 3 in: 
IAG oR aloha. 


138 ft. 11 in. 


149 ft. 2 in- 
180 ft. 


200 ft. 


340 ft. 


360 ft. 


44 ft. 
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Oriskany Formation. 


2 A°*’. Hard, more or less siliceous, gray or black lime- 

stone, with an abundance of fossils, many of 

which are trilobite fragments. The “Trilobite 

bed” of authors. Exposed continuously along 

the crest of the first high ridge back from the : 

Nearpass quarry bluff. 30 + ft. 470 ft. 
2A”. The Orbiculoidea jervensis bed, exposed in the 

Nearpass section only on the Werden farm next 

north of the Sanford Nearpass place, near the 

private road leading over the hill to the gravel 


pits. It is dark, siliceous limestone. 20 + ft. 490 ft. 
2 A°**’. More or less earthy or siliceous limestone, usually 
unexposed. 120 + ft. 610 ft. 


Esopus Grit. 


2 A**. Exposed in the ridges beyond the Trilobite ridge 
in the Nearpass section and forming the north- 
western slope of the Wallpack ridge. It is a 
hard, siliceous, irregularly-cleaved slate, which 
has been greatly sheared, and forms the crest of 
the Wallpack ridge near the State line and also 
in Wallpack township. 400 + ft. 1,010 ft. 
In this section the beds up to and including 2 A** have been care- 
fully measured with a tape line, and are all exposed in the bluff 
of the William Nearpass quarry. The higher beds do not present a 
continuous outcrop, but are exposed at, intervals back to the main crest 
of the ridge west of the quarry, upon the Sanford Nearpass farm and 
the Werden farm next north. The thickness given for most of these 
higher beds has had to be very roughly estimated, as they are exhibited 
only in isolated outcrops for the, most part, but the total thickness 
of the New Scotland beds and the Becraft limestone together has 
been estimated by Dr. Kimmel, as near as possible by numerous obser- 
vations upon the dip of the strata and the width of the outcrop, to 
be 180 feet, and the sum of the thicknesses given for these beds— 
2 A*® to 2 A*1—is made to equal this amount. In the same manner 
the total thickness of the beds referred to the Kingston and Oriskany 
has been estimated at 250 feet. 
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POXINO ISLAND SHALE. 


The summit of the Medina formation in New Jersey has not beer 
observed, but the lowest formation above that sandstone and having: 
outcrops in the State is a buff or greenish, calcareous shale, irregularly 
bedded, in layers one inch or less in thickness. In the bottom of 
the Nearpass section about one foot of this rock is exposed in an 
excavation which has been made in the talus slope at the foot of the 
bluff. South of Hainesville is another exposure, where a quantity of 
the material has been excavated for road-making purposes. Other 
exposures occur at several points south of Wallpack Centre, but no- 
where have fossils of any description been observed. 

This formation was first described by I. C White,* from Pennsyl- 
vania, in the southwestern extension of the Wallpack ridge, but he 
observed no outcrops in New Jersey. The base of the formation has 
not been observed in New Jersey, but in Pennsylvania it is described 
by White as resting upon a thin limestone formation, which, in turn, 
rests upon the Medina. It is said to be at least 200 feet in thickness 
in Pennsylvania, but only a small fraction of this thickness is ex- 
posed anywhere in New Jersey. 


BOSSARDVILLE LIMESTONE. 


Lying above the Poxino Island shales is a fine-grained, compact,. 
bluish-gray, banded limestone. It is expoged in the Nearpass section, 
in the excavation already mentioned, where its entire thickness 1s- 
twelve feet four inches. From this point south to Peter’s Valley but 
few outcrops are to be seen, but between Peter’s Valley and Flat- 
brookville there are many excellent exposures. The thickness of the 
formation is greatly increased to the south, and although no exact 
measurements could be made, it is at least 100 feet thick below Wall- 
pack Centre. This formation is without question a northward exten- 
sion of the limestone in Pennsylvania, designated by White+ as the 
Bossardville limestone. It is, also, the formation which was called 
the “Ribbon lhmestone” by Professor Cook,t and which was errone- 


* Second Geol. Surv. Penn., Rep. G. 6, p. 145. 
} Loe. cit., p. 141. 
t Geol. of N. J., p. 156 (1868). 
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ously correlated by him with the “Ribbon limestone” at Rondout, 
New York, which is the Manlius or “Tentaculite” limestone lying 
above the Rondout waterline formation. This correlation of the 
Bossardville limestone was also adopted by White in his Pennsyl- 
vania report. As a matter of fact, the age of the Bossardville lime- 
stone: is very much greater than that of the Manlius limestone. at 
Rondout, although the two formations are somewhat similar in 
lithologic characters. ‘The Bossardville limestone itself is entirely 
barren of fossils, but it is followed by a series of beds which: are 
highly fossiliferous, containing a well-defined, Silurian fauna. 


DECKER FERRY FORMATION. 


In his report on Pike and Monroe counties, Pennsylvania, White* 
has described three formations succeeding the Bossardville limestone, 
which he designates by the name Decker Ferry, from the ferry of 
this name below Flatbrookville—the Decker Ferry shale, the Decker 
Ferry sandstone and the Decker Ferry limestone. The first two of 
these formations are closely allied, the so-called shale being an alter- 
nation of thin sandstone beds with thin beds which are more cal- 
eareous, rather than a true shale. These two formations of White 
will here be included in a single division, and will be called the Decker 
Ferry formation. The Decker Ferry limestone of White is quite 
distinct, both faunally and lithologically, from the Decker Ferry 
formation here recognized. 

-At Flatbrookville and north to Peter’s Valley this entire formation 
could legitimately be called-a sandstone, but with many thin, cal- 
careous bands, especially in the lower portion: but north of Peter’s 
Valley the formation rapidly becomes more and more calcareous, until, 
in the Nearpass section, the whole formation is, for the most part, 
limestone, with some thin bands of more or less fissile, greenish shale. 
Only about two feet at the very base of the formation, immediately 
on top of the Bossardville limestone, show any indication of being 
arenaceous, and even this is an earthy limestone, with a small per- 
centage of siliceous matter, rather than a true sandstone. 

In New Jersey the Decker Ferry formation is usually fossiliferous,. 
sometimes highly so, but in many instances the fossils are poorly 


* Second Geol. Surv. Penn., Rep. G. 6, pp. 137-141. 
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preserved. Near the lime-kiln at Flatbrookville, in a bed a fraction of 
an inch in thickness, at the very base of the formation, there are 
numerous specimens of a species of Leperditia, which has been de- 
scribed in the present report as L. altoides n. sp. This thin bed 
may be considered as lying at the contact of the Decker Ferry for- 
mation with the Bossardville limestone. In lithologic character it 
resembles the underlying beds, but is darker colored. It is followed 
for a few inches by an alternation of fine-grained limestone and more 
coarsely-grained, crystalline limestone, in layers less than an inch 
in thickness, the more crystalline layers containing the typical fossils 
of the higher Decker Ferry beds. 

The only complete exposure of the entire formation is in the Near- 
pass quarry bluff, and the Decker Ferry section at this locality, with 
its succession of fossil faunas, will be first described, after which 
the faunas of the formation from other localities will be discussed. 

Locality 2 A.—William Nearpass quarry, two miles south of Tri- 
States, New York. 

2 A*. Highly fossiliferous, earthy, somewhat arenaceous 
limestone, resting upon the Bossardville lime- 
stone. 2) tte 
Zaphrentis sp. undet. 
Monotrypa corrugata n. sp. 
Pholidops ovata Hall. 
Stropheodonta bipartita (Hall). 
Orthothetes deckerensis n. sp. 
Chonetes jerseyensis Weller. 


H 02 *~ b+ 
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Dalmanella postelegantula n. sp. 
Rhynchonella deckerensis n. sp. 
Rhynchonella agglomerata n. sp. 


(Co) C3 top) 


(fs) 


Atrypa reticularis (Linn.). 
Reticularia bicostata (Van.). 
. Edmondia? deckerensis . sp. 
. Pterinea sp. undet. 
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. Ptychopteria? subquadrata n. sp. 


kr} 
Or 


5. Mytilarca obliqua n. sp. 
Gontophora sp. undet. 
Straparollus sp. undet. 
18. Loxonema sp. undet. 

19. Orthoceras sp. undet. 

20. Proetus? depressus n. sp. 


jt 
(ep) 
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21. Dalmanites aspinosa n. sp. 
22. Undetermined ostracodes. 

2 A*. Hard, blue or gray, crystalline limestone, with 
many fossils, which are less perfectly pre- 
served than those in the subjacent bed. 14 ff. ame 

1. Favosites sp. undet. 
2. Monotrypa corrugata n. sp. 
3. Stropheodonta bipartita (Hall). 
4. Orthothetes deckerensis n. sp. 
5. Chonetes jerseyensis Weller. 
6. Dalmanella postelegantula n. sp. 
7. Rhynchonella deckerensis n. sp. 
8. Rhynchonella agglomerata nu. sp. 
9. Atrypa reticularis (Linn.). 
10. Reticularia bicostata (Van.). 
11. Cyrtina magnaplicata n. sp. 
12. Lichenalia? sp. undet. 
13. Ptilodictya sp. wndet. 
14. Platyceras sp. undet. 
2 A°. Fissile, calcareous, earthy shale, with limestone 


bands. No fossils observed. 6 ft.-9 ie 
2 A®. Hard, blue, crystalline limestone, similar to 2 A*. 

Fossils poorly preserved. 8 in. 
2 A*. Earthy shale, with bands of crystalline limestone. 

Fossils in the limestone. 5 in. 


1. Stropheodonta bipartita (Hall). 
2. Chonetes jerseyensis Weller. 
3. Rhynchonella agglomerata n. sp. 
4. Bythocypris nearpassi n. sp. 
2 A%. Red, crystalline limestone; abundantly fossilfer- 
ous. 2 ft. 6 in. 
Favosites sp. undet. 
Cladopora rectilineata n. sp. 


C2 2 


Monotrypa corrugata n. sp. 
Vermipora sp. undet. 

Ptilodictya frondosa n. sp. 
Lichenalia sp. undet. 
Stropheodonta bipartita (Hall). 
Leptena rhomboidalis (Wilck.). 
Orthothetes deckerensis n. sp. 
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16. 
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Chonetes jerseyensis Weller. 
Orthis flabellites Foerste. 
Dalmanella postelegantula n. sp. 
Rhipidomella preoblata n. sp. 
Pentamerus circularis n. sp. 
Rhynchonella deckerensis n. sp. 
Rhynchonella agglomerata u. sp. 
Atrypa reticularis (Linn.). 
Spirifer sp. undet. 
Undetermined pelecypod. 
Calymene camerata Con. 


® A®. Fissile, earthy shale, with some irregular lime- 
stone bands. No fossils observed. 

2 A’®*. Blue, more or less crystalline limestone, with an 
abundance of fossils. 


A 
. Escharopora siluriana n. sp. 

. Stropheodonta bipartita (Hall). 
. Orthothetes interstriatus (Hall). 
. Orthothetes deckerensis n. sp. 

. Leptena rhomboidalis (Wilck.). 
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Cladopora rectilineata n. sp. 


Dalmanella -postelegantula n. sp. 


. Rhynchonella agglomerata n. sp. 

. Atrypa? lamellata Hall. 

. Spirfer vanuxemi var. minor n. var. 
. Whitfieldella? sp. undet. 

. Mytilarca sp. undet. 

. Pterinea emacerata (Con.) ? 

. Undetermined pelecypod. 

15. 


Proetus pachydermatus Barrett. 


2 A‘. Rather thick-bedded, calcareous shale, with thin 
limestone bands. 

2 A**. Irregularly bedded, coralline limestone, with an 
abundance of fossils. 
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. Zaphrentis sp. undet. 
. Diphyphyllum integumentum Barrett. 


Cladopora rectilineata n. sp. 


. Favosites pyriformis (Hall). 
. Prismatophyllum imequalis (Hall). 
. Halysites catenularia (Linn.). 
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9 in. 


? ft. 4 mn. 
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Stromatopora concentrica Goldf. 
Monotrypa corrugata n. sp. 
Spirorbis sp. undet. 

Pholidops ovata Hall. 


. Stropheodonta bipartita (Hall). 
. Leptena rhomboidalis (Wilck.). 
. Orthothetes interstriatus (Hall). 


Rhynchonella agglomerata n. sp. 


. Wilsonia qlobosa n. sp. 
. Atrypa? lamellata (Hall). 
. Rhynchospira formosa (Hall). 


18. Whitfieldella nucleolata (Hall). 
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. Actinopteria reticulata n. sp. 


Undetermined gastropod. 
Proetus pachydermatus Barrett. 


. Calymene camerata Con. 
. Beyrichia sussexensis n. sp. 


Beyrichia barretti n. sp. 


2 A®. Blue, crystalline limestone, in beds from six to ten 
inches in thickness, with shaley partings be- 
tween. Fossils common, many ostracodes. 


LOS 
1. 
12. 


Pholidops ovata Hall. 
Rhynchonella agglomerata n. sp. 
Atrypa? lamellata Hall. 
Whitfieldella nucleolata (Tall). 
Actinopteria sp. undet. 


}. Undetermined pelecypods. 
. Undetermined gastropod. 
. Beyrichia perinflata n. sp. 
9. Beyrichia jerseyensis n. s). 


Beyrichia nearpasst 0. sp. 
Beyrichia sussexensis n. sp. 
Beyrichia deckerensis n. sp. 


These faunas of the Decker Ferry formation in the Nearpass sec- 


tion may be readily arranged in several distinct life zones. 


The 


fauna, as a whole, including all of the subfaunas from the lowest to 


the highest, is especially characterized by Rhynchonella agglomerata. 
In all of the fossiliferous beds this species is one of the common forms, 


and in some cases it occurs more abundantly than all other species 


combined. 
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The lower strata of the formation, 2 A® to 2 A‘, inclusive, or all 
the beds up to the red limestone, are particularly characterized by 
the species which has been described as Chonetes jerseyensis. All 
of these beds which are fossiliferous at all, carry essentially the same 
fauna, and this life zone may be designated as the Chonetes jerseyensis 
zone. 

,The second faunal zone is essentially restricted to the red lme- 
stone bed 2 A’. The fauna of this bed has a character of its own, 
distinct from that of either the subjacent or superjacent strata—it 
being characterized by the large number of specimens of the bryozoan, 
Ptilodictya frondosa. The name of this species may be used for the 
designation of this faunal zone. In an earlier, preliminary report 
on these faunas* the writer identified this species with an Ohio 
species, Ptilodictya platyphylla Jas., which is, in reality, a member of 
the genus Phenopora, but a microscopic study of the specimens has 
shown this identification to be incorrect, and has shown that the 
New Jersey specimens belong to an hitherto undescribed species. The 
earlier designation of this zone, then—Ptilodictya platyphylla zone— 
has to give way for the name Ptilodictya frondosa zone. 

The beds lying above the Ptilodictya frondosa zone, up to and 
including 2 At, are not characterized by one homogeneous fauna, 
although they are characterized throughout by the species Atrypa? 
Jamellata, and may, therefore, be designated as the Atrypa lamellata 
zone. ‘There are really three subzones here included—the first, or 
lower one, having its fauna typically represented in bed 2 A’; the 
second, in bed 2 A’, which is characterized by the great abundance 
of corals, and may be called the coralline zone, and the third, in 
bed 2 A*®, characterized by the abundance of members of the ostracode 
genus Beyrichia, may be called the Beyrichia zone. 

In most cases the Decker Ferry faunas, in whatever localities they 
have been found in the State, may be definitely referred to one or 
the other of these faunal zones recognized in the Nearpass section. 

Locality & A—On the next farm south of that upon which the 
William Nearpass quarry is located, and in a southward continuation 
of the quarry bluff, the lower Decker Ferry beds are exposed. The 
following species of fossils have been identified from here: 

1. Favosites sp. undet. 
2. Monotrypa corrugata n. sp. 


*Ann. Rep. State Geol. N. J. for 1899, p. 12. 
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3. Stropheodonta bipartita (Hall). 
4. Orthothetes deckerensis n. sp. 
5. Chonetes jerseyensis Weller. 
6. Dalmanella postelegantula n. sp. 
7. Rhynchonella deckerensis n. sp. 
8. Rhynchonella agglomerata n. sp. 
9. Atrypa reticularis (Linn.). 
0. Reticularia bicostata (Van.). 
11. Edmondia? deckerensis n. sp. 
12. Nucula? sp. undet. 
13. Ptychopteria? subquadrata nu. sp. 
14. Platyceras sp. undet. 
15. Proetus? spinosus n. sp. 
16. Dalmanites aspinosa n. sp. 

This fauna belongs in the Chonetes jerseyensis zone of the forma- 
tion, and is essentially identical with that from bed 2 A® of the quarry 
section, and the bed containing it is, perhaps, continuous with 2 A®. 

Locality 15 A—On the farm of Mr. G. N. Cole, one and one- 
fourth miles southeast of Brick House, the red limestone stratum of 
the Decker Ferry formation is well exposed near the road. No oppor- 
tunity was afforded to secure a collection of fossils at this locality, but 
the presence of the characteristic species of the Ptylodictya frondosa 
zone was observed. A little search would doubtless bring to light a. 
good fauna from here, and it is altogether probable that the faunas 
of the lower and of the higher life zones of the formation could also 
be detected. 

Locality 15 B.—This locality is one and three-fourths miles north- 
east of Hainesville. At this poimt the Decker Ferry formation is 
not so well exposed as in the Nearpass section, and most of the fossils 
collected were from masses of rock not in situ. The following species 
have been identified : 

1. Monotrypa corrugata nu. sp. 
2. Plilodictya frondosa n. sp. 
3. Hscharopora siluriana n. sp. 
4. Stropheodonta bipartita (Hall). 
5. Rhynchonella deckerensis n. sp. 
6. Rhynchonella agglomerata n. sp. 
. Atrypa reticularis (Linn.). 
8. Atrypa? lamellata Hall. 
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Tn this list characteristic species from both the Ptilodictya frondosa 
zone and the Atrypa? lamellata zone are recorded, but they are not 
mingled in the same beds. 'The two zones are just as distinctly sepa- 
rated here as in the Nearpass section. Masses of the red limestone, 
with its typical Ptilodictya frondosa, are scattered about, but most 
of the loose material, as well as the ledges in situ, evidently belong 
to beds higher than the red limestone, in the Atrypa? lamellata zone. 
No evidence of the presence of the Chonetes jerseyensis fauna has 
been detected, and the lower beds of the formation bearing this fauna 
are doubtless more deeply drift covered than the others. 

Locality 25 B.—In the fields one-half mile southwest of Haines- 
ville many of the Silurian and Devonian formations are more or 
less well exposed. ‘Towards the east the beds of the Poxino Island 
shale have been excavated for road material; west of the exposure 
of this formation comes a ridge of Bossardville limestone, and beyond 
that are exposures of the Decker Ferry formation. From a brownish 
sandstone, near the base of the formation at this locality, the follow- 
ing species were collected: 

1. Monotrypa corrugata n. sp. 
. Stropheodonta bipartita (Hall). 
. Orthothetes deckerensis n. sp. 
. Chonetes jerseyensis Weller. 
. Rhynchonella agglomerata n. sp. 
. Atrypa reticularis (Linn.). 
. Reticularia bicostata (Van.). 

8. Dalmanites sp. undet. 

This fauna is characteristically that of the Chonetes jerseyensis 
zone, as might be expected from its low position in the formation. 
No collections from the other portions of the formation have been 
made at this locality, but scattered over the surface on the summit 
of a low hill, the coralline bed was observed with an abundance of 
weathered coral masses of the same species as those in the Nearpass 
section. A careful study of the locality would undoubtedly furnish 
an abundance of excellent Decker Ferry fossils. 

Locality 52 A.—In a bluff east of the road to Flatbrookville, and 
about one and three-fourths miles below Peter’s Valley, the Decker 
Ferry formation is exposed through a thickness of more than cighty 
feet, although the base of the formation is covered. The major por- 
tion of the beds at this locality are sandstones, but interstratified 
with the arenaceous beds there are occasionally thin bands of lime- 
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stone, in which fossils occur in a sufficiently perfect state of preserva- 
tion to be identified. Irom a thin limestone bed, fifty feet above the 
base of the exposure at this locality, the following species have been 
identified : 
Escharopora siluriana n. sp. 
Stropheodonta bipartita (Hall). 
Rhynchonella agglomerata un. sp. 
Atrypa? lamellata Hall. 
5. Whitfieldella nucleolata (Hall). 

From another thin lmestone band, twenty-five feet higher than 
the last, the following species have been identified : 
Diphyphyllum integunentum Barrett. 
Zaphrentis sp. undet. 
Orthothetes interstriatus (Hall). 
Whitfieldella nucleolata (Hall). 
Leperditia sp. undet. 
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Both of these small groups of species indicate a horizon in the 
Atrypa? lamellata zone of the Decker Ferry formation. The lower 
one, containing the bryozoan, H'scharopora siluriana, may be definitely 
referred to the lower beds of this zone, while the upper one suggests 
the coralline zone, although the corals are not so abundantly repre- 
sented as they normally are in this life zone. 

Locality 71 B.—This locality is on the road to Flatbrookville, about 
three-fourths of a mile below Wallpack Center. The rocks are ex- 
posed in ledges along the roadside and in the fields east of the road. 
The following species have been identified : 

1. Monotrypa corrugata n. sp. 
. Orthothetes deckerensis n. sp. 
. Chonetes jerseyensis Weller. 
. Rhynchonella deckerensis n. sp. 
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. Rhynchonella agglomerata n. sp. 
6. Atrypa reticularis (Linn.). 

This fauna is characteristically that of the lower zone of the Decker 
Ferry formation, characterized by Chonetes jerseyensis. 

Locality 90 A.—This “locality lies two and one-half miles below 
Wallpack Center, near the mill on Flatbrook, and is one of the very 
few localities where the formation outcrops east of the stream. The 
following species have been collected, all: of which indicate the 
Chonetes jerseyensis zone of the formation: 
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1. Zaphrentis sp. undet. 
2. Monotrypa corrugata n. sp. 
3. Chonetes jerseyensis Weller. 
4. Rhynchonelia agglomerata n. sp. 
5. Atrypa reticularis (Linn.). 
Locality 109 B.—At Flatbrookville, along the creek below the lime- 
kiln, the lower beds of the Decker Ferry formation are finely exposed, 
and may be seen resting directly upon the Bossardville limestone. 
At this locality the beds contain a large amount of arenaceous ma- 
terial, but in the more or less calcareous beds intercalated im the 
sandstone, fossils are abundant, the commonest species being Chonetes 
jerseyensis. ‘The species which have been identified from here are 
as follows: 
Favosites corrugatus n. sp. 
Monotrypa corrugata n. sp. 
Stropheodonta bipartita (Hall) 
Orthothetes deckerensis n. sp. 
Chonetes jerseyensis Weller. 
Dalmanella postelegantula n. sp. 
Rhynchonella deckerensis n. sp. 
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Rhynchonella agglomerata un. sp. 
Atrypa reticularis (linn.). 
10. Reticularia bicostata (Van.). 
11. Whitfieldella? sp. undet. 
— 12. Undetermined ostracode. 

At Flatbrookville the only Decker Ferry fauna which has been 
observed is that of the Chonetes jerseyensis zone, above described. 
It is possible that the higher faunas might be detected after a careful 
search, but the higher beds are highly arenaceous, with fossils rarely 
present or very poorly preserved. 

Locality 167 A.—Outside of the Delaware valley the Decker Ferry 
formation occurs in the Green Pond mountain region, where it over- 
lies the red, arenaceous, Longwood shales. In this region its thickness 
does not exceed forty or fifty feet. At the period of its deposition 
the formation was probably continuous across the interval between 
the Delaware valley and the Green Pond region, thinning out to the 
east, having since been removed by erosion. The most fossiliferous 
locality in the Decker Ferry formation of the Green Pond region 
is on the Cobb property, one and one-half miles south of Newfound- 
land, and the following species have been identified from there: 
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Favosites corrugatus n. sp. 
Monotrypa corrugata n. sp. 
Chonetes jerseyensis Weller. 
Orthis flabellites Foerste. 
Rhynchonella deckerensis nv. sp. 
6. Rhynchonella agglomerata n. sp. 


oO HH vw wo Ht 


?. Atrypa reticularis (Linn.). 
8. Dalmanites aspinosa Nn. sp.. 

Locality 187 A.—A second locality in the Green Pond region which 
has furnished fossils from the Decker Ferry formation is in an 
abandoned quarry at Upper Longwood, and the following species 
have been identified: 

1. Monotrypa corrugata n. sp. 

2. Stropheodonta bipartita (Hall). 

3. Chonetes jerseyensis Weller. 

4. Orthis flabellites Foerste. 

5. Rhynchonella deckerensis n. sp. 

6. Rhynchonella agglomerata n. sp. 
Atrypa reticularis (Linn.). 

The Cane at both of these Green Pond localities are typical of the 
lower or Chonetes jerseyensis zone of the Decker Ferry formation, 
and the higher faunas have not been anywhere detected in the region. 
The only species of the fauna in the Green Pond region which does 
not occur in the Chonetes jerseyensis zone of the Delaware valley is 
Orthis flabellites, which, in the latter region, has been found only 
in the red limestone bed associated with the Ptilodictya frondosa 
fauna. 
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Correlation of the Decker Ferry Faunas. 


The following complete list of recognized species in all the faunal 
zones of the Decker Ferry formation will serve as a means of com- 
parison with other faunas of Silurian age in America and elsewhere: 

1. Diphyphyllum integumentum Barrett. 
2. Prismatophyllum inequalis (Hall). 
3. Favosites corrugatus n. sp. 
4. Favosites pyriformis (Hall). 
5. Cladopora rectilineata n. sp. 
6. Halysites catenularia (Linn.). 
Monotrypa corrugata n. sp. 
8. Plilodictya frondosa n. sp. 
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. Escharcpora siluriana n. sp. 

. Pholidops ovata Hall. 

. Stropheodonta bipartita (Hall). 
. Leptena rhomboidalis (Wilck.). 
. Orthothetes interstriatus (Hall). 
. Orthothetes deckerensis un. sp. 

. Chonetes jerseyensis Weller. 

. Orthis flabellites Foerste. 

. Dalmanella postelegantula n. sp. 
. Rhindomella preoblata n. sp. 

9. Pentamerus circularis n. sp. 

. Rhynchonella deckerensis n. sp. 
. Rhynchonella agglomerata n. sp. 
. Wilsonia globosa n. sp. 

. Atrypa reticularis (Linn.). 

24. 
. Smrifer vanuxemi var. minor n. var. 
. Cyrtina magnaplicata n. sp. 

. Reticularia bicostata (Van.). 

. Rhynchosyra formosa Hall. 

. Whitfieldella nucleolata (Hall). 

. Edmondia deckerensis n. sp. 

. Pterinea emacerata (Con.). 

. Pteronites? subplana (Hall). 

. Ptychopteria? subquadrata nu. sp- 

. Actinopteria reticulata n. sp. 

. Mytilarca obliqua n. sp. 

. Proetus pachydermatus Barrett. 

. Proetus depressus n. sp. 

. Proetus spinesus n. sp. 


Atrypa? lamellata Hall. 


. Calymene camerata Con. 

. Dalmanites aspinosa ni. sp. 
. Leperditia altoides n. sp. - 

. Beyrichra sussexrensis n. sp. 
. Beyrichia barrett n. sp. 

. Beyrichia perinflata un. sp. 
5. Beyrichia jerseyensis n. sp. 
. Beyrichia nearpassi n. sp. 

. Beyrichia deckerensis n. sp. 
. Bythocypris nearpassi n. sp. 
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Of this lst of forty-eight species, twenty-nine are described for the 
first time in the present report, and three of those previously described 
—Diphyphyllum integumentum Barr., Chonetes jerseyensis Weller 
and Proetus pachydermatus Barr.—came originally from the Decker 
Ferry fauna of New Jersey, and have not been reported elsewhere. 
This leaves but sixteen species in the fauna which may be used for 
direct comparison with other faunas. Of these sixteen species, six— 
Prismatophyllum inequalis (Hall), Stropheodonta bipartita (Hall), 
Orthothetes interstriatus( Hall), Atrupa? lamellata Hall, Whitfieldella 
nucleolata (Hall) and Calymene camerata Con.—were originally 
described from the Coralline limestone of Eastern New York, and 
are characteristic of the fauna of that formation. Among these six 
species are to be found some of the most characteristic species of 
the Decker Ferry fauna of New Jersey. Five of the sixteen species 
—Favosites pyriformis (Hall), Orthis flabellites Foerste, Reticularia 
bicostata (Van.), Pterinea emacerata (Con.) and Pteronites subplana 
(Hall)—have been described from the Niagaran faunas of the in- 
terior of the continent, but of these the two pelecypods are, perhaps, 
somewhat doubtful, and the identification of Orthis flabellites is not 
entirely satisfactory. Reticularia bicostata has only been recorded 


from the extreme eastern extension of the Niagaran strata,-in Oneida 
county, New York, and the beds of the Coralline limestone are known 
to extend as far west as Herkimer county, which is adjacent.to Oneida 
county on the east, and it is possible that careful field work would 
show the species to be really a member of the Coralline fauna and 
not of the typical Niagaran fauna; at any rate, the species is not 
one of the typical Niagaran species of the interior of the continent. 
The identification of Mavosites pyriformis is entirely satisfactory, and 
it seems to be the only really good representative of the Western 
Niagaran fauna. Three additional species—Halysites catenularia 
(Linn.), Leptena rhomboidalis (Wileck.) and Atrypa reticularis 
(Linn.)—occur, also, in the Niagaran faunas of the west, but they 
are all so cosmopolitan in their distribution that their presence gives 
little assistance towards a definite correlation of any fauna in which 
they occur. The association of the three species, however, is an excel- 
lent indication of the Silurian age of the fauna. ‘Two species— 
Pholidops ovata Hall and Rhynchospira formosa Hall—have heen 
identified with species normally occurring in the Helderbergian 
faunas. 

The evidence of these sixteen previously-described species, then, 
points most strongly to the Coralline age of the Decker Ferry fauna, 
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and it is believed that the beds containing the upper faunal zone of 
the formation, characterized by Atrypa? lamellata, may be definitely 
correlated with the Coralline limestone of New York, and that the 
entire Decker Ferry formation is the southern extension of that 
formation. 'The coralline age of these beds was first recognized by 
Dr. 8. T. Barrett,* a local geologist of Port Jervis, and to him credit 
is due for the first announcement of the presence of strata in the 
New Jersey section referable to the Coralline limestone of Eastern 
New York. ' 

Among the species which are unknown except in the Decker Ferry 
fauna we find forms more or less closely allied to Western Niagaran 
and to Helderbergian species, but there seem to be sufficient differ- 
ences in all cases to constitute distinct species. Among the orthids, 
both Dalmanella postelegantula and Rhipidomella preoblata are in- 
termediate in their characters between Niagaran and Helderbergian 
species. Rhynchonella deckerensis and Rhynchonella agglomerata are 
both probably ancestral to Helderbergian species. Wilsonia globosa 
_is of a Silurian type, the similar rhynchonelloids of the Helderbergian 
faunas being members of the genus Uncinulus. The small variety of 
Spirifer vanuxemi, called var. minor, is closely allied to the typical 
form of the species, which is one of the most characteristic Manlius 
limestone species. 

In his original description of the fauna of the Coralline limestone, 
Hallt considered these beds in Eastern New York to be the eastward 
extension of the Niagaran strata in the western portion of the State. 
The great dissimilarity between the Coralline or Decker Ferry fauna, 
however, and that of the Niagaran formations further west indicates 
that the strata containing the two faunas were deposited in two dis- 
tinct basins of sedimentation, which were either entirely separated 
from each other by a land barrier or their connection was very slight 
or indirect. The great interior epicontinental sea of Niagaran time 
is believed to have had its connection. with the oceanic waters by a 
northern passage through the Hudson bay.{ The Decker Ferry fauna 
lived in a sea which has been called the Cumberland basin by Ulrich 
and Schuchert,§ which occupied a rather long and narrow area in 
the Appalachian region and had its oceanic connection with the At- 


* Ann. N. Y. Acad. Sci., vol. 1, pp. 121-124 (1878); Am. Jour. Sci. (3), vol. XV., 
pp. 370-372 (1878). 

7 Pal N. Y., vol. IL, p. 321. 

{Jour Geol., vol. VI., pp. 692-703. 

¢ Rep. N. Y. State Pal. for 1901, p. 649. 
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jantic in the neighborhood of Chesapeake bay. Although deposited in’ 
an entirely distinct basin, the Decker Ferry formation, as well as the 
subjacent beds down to the Medina formation, were probably con- 
temporaneous with some portion or the whole of the Niagaran for- 
mations of the interior. 

The incursion of faunas from the exterior into the Cumberland 
basin culminated with the Helderbergian faunas, and for that reason 
Ulrich and Schuchert* have spoken of that chapter in the faunal 
history of North America, covering the history of the life of the 
Cumberland basin, as the Helderbergian invasion. The earliest faunal 
evidence of this invasion in New Jersey is to be found in the Decker 
Ferry formation,but further south, according to Ulrich and Schuchert, 
there are faunas belonging to this invasion older than the Decker 
Ferry of New Jersey. 

The Decker Ferry fauna is allied to the Silurian faunas of the 
Atlantic province, which extends along the Atlantic border in New 
England and Eastern Canada, but sufficiently detailed study of these 
eastern Silurian faunas for detailed comparison with other faunas 
has never been made. | 


RONDOUT FORMATION. 


In the Nearpass section the thirty-nine feet of strata lying above 
the Decker Ferry formation are referred to the Rondout formation. 
The beds consist of more or less earthy shales and limestones, which 
are usually sparsely fossiliferous, although in some beds gstracode 
crustaceans belonging to the genus Leperditia are abundant. But a 
single specimen of a brachiopod has been found in these beds in New 
Jersey in connection with the field investigations for the preparation 
of this report. | 

Locality 2A.—At the Nearpass quarry the following section of 
these beds, with the fossils identified from them, has been recognized : 


2 Al4. Earthy shale, with limestone bands. 3 ft.j2 sine 
1. Leperditia sp. undet. 
2 A, Fine-grained, dark limestone. 6 ft. 4 in. 
1. Leperditia elongata n. sp. 
2 A'®. Thin-bedded, calcareous shale, with no fossils. 1 ft. 651m 
2 A, Hard, fine-grained, blue or gray, brittle lime- 
stone. 2 Tt wees 


1. Hyatella lamellosa n. sp.’ 
2. Leperditia gigantea n. sp. 


* Loe. cit., p. 648. 
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2 A’®. Thin-bedded, calcareous shale. Ditto Tne 
1. Leperditia alta (Con.) ? 
2 A’*®. Earthy limestone, weathering to a buff color. The 
“Peth stone” of Professor Cook’s report. 5 ft. 
1. Undetermined foraminifera or ostracodes. 
2 A**, 'Thin-bedded, crumpled shale, with some bands of 
denser limestone. Loi tt. 
1. Leperditia alta (Con.). ; 

This formation occurs at various localities throughout the entire 
length of the Wallpack ridge in New Jersey, but it is usually covered 
in the sections, and no detailed study of it has been made, except at 
the Nearpass quarry. 

The original definition of the Rondout formation by Clark and 
Schuchert* is not entirely satisfactory. At Rondout, New York, 
where the typical section of the formation occurs, there are two 
cement beds quarried or mined, which are separated by a series of 
strata which do not possess the necessary properties for the manu- 
_ facture of cement. Clark and Schuchert seem to have included this 
entire series of strata—the lower cement bed, the intermediate beds. 
and the upper cement bed—in their Rondout formation. The inter- 
mediate beds are not abundantly fossiliferous, but a careful search 
during a short visit to the locality brought to light several species, 
all of which are characteristic of the Decker Ferry fauna of New 
Jersey, and it is believed that the strata separating the two cement 
beds at Rondout are to be considered as an extension of the Coralline 
limestone of New York and of the Decker Ferry formation of New 
Jersey. In this case the lower cement bed at Rondout may be 
directly correlated with the Bossardville limestone of New J ersey, 
which leayes only the upper cement bed to be included under the 
name Rondout formation, and it is in this restricted sense that the 
name of the formation is used in the New Jersey section. The beds 
lying between the Decker Ferry formation below and the Manlius 
limestone above are believed to be the southern extension of the upper 
cement bed at Rondout. In its southern extension the cement bed 
proper has become reduced in thickness, so that in the Nearpass sec- 
tion it is represented only by bed 2 A*°, which was described by Pro- 
fessor Cookt as the “Peth stone,” but with the thinning of the cement 
bed proper, to the south, the associated shales and limestones have 
become increased in thickness. 

* Sci. N.S., vol. X., No. 259, pp. 874-878, and Am. Geol., vol. XXV., p. 119. 

t Geol. N. J., 1868, p. 159. 
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The fauna of the Rondout formation, made up almost exclusively 
of members of the genus Leperditia, is a peculiar one, and must indi- 
eate some peculiar conditions of environment, but what these condi- 
tions may have been we do not know. 


MANLIUS LIMESTONE. 


The Manlius, or “Tentaculite,” limestone of the older New York 
reports is a somewhat thinly-bedded, knotty, dark blue or almost 
‘black limestone. It is the bed which constitutes the quarry stone, 
and its outcrop may be traced throughout the entire length of the 
Wallpack ridge in New Jersey by the line of active or abandoned 
quarries and lime-kilns, its upper portion being the only limestone 
which is extensively used in this portion of the State for the manu- 
facture of lime. The total thickness of beds in the Nearpass section 
referable to the formation is thirty-four feet and eight inches. 

The fauna of the Manlius limestone is not a large one. Ostracodes 
still persist, but associated with them in some beds are several species 
and many individuals of brachiopods, with some gastropods and 
pelecypods and an occasional cephalopod. Specimens of Tentaculites, 
which are so abundant in this formation at some localities in New 
York State, and which gave rise to the older name of the formation, 
are among the rarest members of the fauna in New Jersey. One 
of the most characteristic species of the fauna, although it has not 
been noticed in the lowest beds, is Spirifer vanuxemi, and the life 
zone represented by the Manlius limestone may be called the Spirifer 
vanuxemt zone. 

Locality 2 A.—In the Nearpass quarry, where this formation has 
been studied in most detail, several beds have been recognized, as 
shown in the following section, and from each bed the species enume- 
rated were collected : 

2 A*'. Hard, bluish-black limestone. © tb: 
1. Stromatoporoid masses. 
2. Megambonia aviculoidea Hall. 
3. Leperditia alta (Con.). 
4. Beyrichia sp. andet. 
2 A**. Hard, bluish-black stromatoporoid limestone. 4 ft. 6 in. 
Stromatoporoid masses. 
Leperditia alta (Con.). 
. Beyrichia manliensis n. sp. 
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2 A*8. Hard, bluish-black limestone, similar to 2 A®?. 
b) b) 


it 


2 A**, Hard, 


Leperditia alta (Con.). 
bluish-black, semi-crystalline lmestone, 


with many fossils. 
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Stropheodonta varistriata (Con.). 
Spirifer vanuxemi Hall. 

Megambomea aviculoidea Hall. 

Holopea antiqua (Van.). 

Tentaculites gyracanthus (Katon). 
Undetermined cephalopod. 

Leperditia alta (Con.). 

Beyrichia ktummeli n. sp. 
nearly black lmestone, with bands of fos- 


Stropheodonta varistriata (Con.). 
Centronella? biplicata n. sp. 

Sprifer vanuxemr Hall. 

Undetermined pelecypod. 

Beyrichia smochi n. sp. 

fine-grained, knotty, blue hmestone, with 


some bands of fossils. 


Stropheodonta varistriata (Con.). 
Rhynchonella sp. undet. 
Centronella? biplicata n. sp. 
Spirifer vanuxemt Hall. 
Undetermined gastropod. 
Orthoceras sp. undet. 


. Beyrichia montiguensis ni. sp. 
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No collections of fossils have been made from the Manlius lme- 
stone at other localities, but the same species, especially Spirifer 
vanucemt, Stropheodonia varistriata and Leperditia alta, have fre- 


quently been observed elsewhere. 


In a former preliminary report on 


the faunas of the Wallpack ridge* the Manlius limestone was asso- 
ciated with the superjacent Helderbergian formations rather than 
with the subjacent formations, but the transition from the Rondout 
to the Manlius is so gradual, both stratigraphically and faunally, that 
it has proved to be difficult to draw a sharp dividine line at this 


horizon. 


* Ann. Rep. N. J. State Geol. for 1899. 
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The conditions which obtained in the region under discussion dur- 
ing the time of deposition of the Rondout formation were peculiar, 
as is shown by the almost entire absence of all organisms except 
ostracodes belonging to the genus Leperditia. In the earlier report 
it was suggested that these ostracode faunas in some way represented 
the Hurypterus fauna of the “waterline” formation of Western New 
York, but it now seems clear that the New Jersey formations of this 
period were deposited in a distinct basin, which probably had no 
direct connection with the contemporaneous interior sea. It is pos- 
sible that these Leperditia faunas lived under non-marine, perhaps 
brackish water conditions, as was formerly suggested, although these 
conditions may have been more or less local, and may not have existed 
throughout the entire Cumberland basin. At any rate, in that portion 
of the Cumberland basin which is now included in New Jersey, the 
conditions were not favorable during Rondout time for the existence 
of the typical marine faunas of the period, with an abundance of 
brachiopods, trilobites, &e. Brachiopods did exist, however, in this 
portion of the Cumberland basin at this time, though rarely, as is 
shown by the presence of Hyattella? lamellosa. 

In the lower beds of the Manlius limestone there is evidence of 
environmental conditions similar to those of the Rondout. Leperditia 
still remains the most common form of life, but associated with this 
ostracode are other organisms, especially stromatoporoids, and an occa- 
sional pelecypod. In the middle portion of the formation Leperditia 
is still abundant, but is associated with a brachiopod fauna prolific in 
individuals, which suggests the recurrence of more typical marine 
conditions of environment. In the upper beds of the formation 
Leperditia has entirely disappeared and the fauna has assumed an 
entirely normal marine aspect. In this fauna the most characteristic 
species is Spirifer vanuxemi, which was represented by a varietal 
form in the Decker Ferry fauna. 

The greatest faunal change is to be found in passing from the 
Manlius to the Coeymans limestone, and the Coeymans fauna repre- 
sents the first distinctive immigration of an important, typically 
marine fauna into the northern portion of the Cumberland basin 
since its occupation by the Decker Ferry faunas. The importance 
of this immigration seems to be sufficient to be recognized as the 
beginning of the period which we call Devonian time, the Coeymans 
fauna being the earliest of the Helderbergian faunas in America, all 
of which have distinctively Devonian characteristics. 


CHAPTER V. 
FORMATIONS OF DEVONIAN AGE. 
COEYMANS LIMESTONE. 


The Helderbergian faunas in New Jersey do not differ essentially 
from those in New York. The same faunal zones are recognized, and 
nearly all of the species identified are New York forms, which are 
in no way different from specimens occurring in the typical Helder- 
bergian localities. 

The Coeymans limestone is the first of the Helderbergian forma- 
tions, and in the Nearpass section it has an estimated thickness of 
- forty feet, though only the lowermost beds are actually exposed. It 
lies upon the Manlius limestone, in the top of the Nearpass bluff, 
differing from the subjacent formation in its coarser and more crystal- 
line texture and in its lighter color. Frequently more or less chert 
is mingled with the limestone. The lithologic transition from the 
Manlius to the Coeymans limestone is not abrupt, but is accomplished 
within a thickness of a few feet. 

The Coeymans fauna is far more prolific than that of the Manhus 
limestone, and has an altogether different composition. The most 
characteristic species of the fauna, wherever it occurs, is Gypidula 
galeata, and the faunal zone included in the Coeymans limestone may 
be spoken of as the Gypidula galeata zone. In the basal portion of 
the formation there are frequently numerous masses of the coral, 
Favosites helderbergiv, usually more or less completely silicified, as- 
sociated with masses of a concentrically laminated stromatoporoid. 
This coral bed in the Coeymans limestone of New Jersey is doubtless 
the southern extension of the coralline bed at the base of the same 
formation in New York. 

No complete section of the Coeymans limestone has been exposed 
in New Jersey, and usually it is the lower portion of the formation 
which is exposed in the outcrops. If the beds could be studied in 
detail throughout the entire thickness of the formation several sub- 
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ordinate faunal zones might possibly be detected, but the exposures 
in New Jersey are nowhere sufficiently continuous to afford such a 
detailed study as it has been possible to make with the lower beds 
of the Nearpass section. 

Locality 2 A**.—The Coeymans fauna at this locality was collected 
from the basal ten feet of the formation at the top of the Nearpass 
quarry bluff. The following species of fossils have been identified : 


1. Favosites helderbergia Hall. 

2. Stromatopora concentrica Goldt. 
3. Ptilodictya lobata n. sp. 

r 4. Lichenalia torta Hall. 

5. Monotrypa spherica (Hall). 

6. Stropheodonta varistriata (Con.). 
%. Stropheodonta planulata Hall. 

8. Strophonella punctulifera (Con.). 
9. Gypidula galeata (Dal.). 

10. Rhynchonella semiplicata (Con.). ; 
11. Rhynchonella transversa Hall. 
12. Uncinulus mutabilis (Hall). 
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. Atrypa reticularis (Linn.). 
. Spirifer cyclopterus Wall. 
. Meristella levis (Van.). 
. Actinopteria communis (Hall). 
. Platyceras sp. wndet. 
. Tentaculites elongatus Hall. 
. Proetus protuberans Hall. ) 
: . Dalmanites pleuroptyx (Green). 

Locality 15 C.—At a single locality, one and three-fourths miles 
northeast of Hainesville, a fauna has been collected which is believed 
to belong at the very summit of the Coeymans limestone. A varietal 
form of Gypidula galeata occurs at this locality, as well as another 
form of the genus, which seems to be specifically distinct from the 
shell which occurs in the lower beds. The following species of fossils 
have been identified from this locality: 

1. Zaphrentis remeri H. & H.? 

. Favosites helderbergie Hall. 
. Cladopora multisertata n. sp. 
. Cornulites cingulatus Hall. 
. Lichenalia torta Hall? 
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6. Fenestella sp. undet. 

7. Gypidula galeata (Dal.) var. 

8. Gypidula angulata n. sp. 

9. Rhynchonella altiplicata Hall. 
10. Uneinulus pyramidatus (Hall). 
11. Rhynchotreta transversa n. sp. 
12. Atrypa reticularis (Linn.). 

13. Spirifer octocostatus Hall. 

14. Spirifer concinnus Hall. 

15. Cyrtina sp. undet. 

16. Rhynchospira formosa (Hall). 
17. Meristella levis (Van.). 

18. Nucleospira ventricosa Hall. 
19. Rhombopteria clathratus n. sp. 
20. Actinopteria communis (Hall). 
21. Bulimorpha? helderberge n. sp. 
22. Loxonema? sp. undet. 

23. Platyceras gibbosum Hall. 

The composition of this fauna is quite different from any of those 
which have been studied from the lower beds of the Coeymans lime- 
stone. Its most conspicuous characteristics are—first, the entire ab- _ 
sence of the genera Stropheodonta and Strophonella, which are usually 
among the commonest species of the Coeymans limestone; and second, 
the increased representation of the genus Spirifer, which is usually 
rare in the Coeymans fauna. In this last character the fauna ap- 
proaches that of the superjacent New Scotland beds, where the species 
of Spirifer are among the commonest members of the fauna. Because 
of the presence of Gypidula, however, and especially of a varietal 
form of Gypidula galeata, the strata containing this fauna are re- 
tained in the Coeymans limestone. 

Locality 37 A.—This locality is in the hillside, just above the large 
spring, a little over one-half mile northeast of Peter’s Valley. The 
outcrop is in the lower portion of the Coeymans limestone, all of 
the higher beds being covered with drift. The Manlius limestone, also, 
outcrops at this locality, a little lower down the hillside. The species 
identified from here are as follows: 

1. Zaphrentis sp. undet. 

2. Lichenalia torta Hall. 

3. Stropheodonta varistriata (Con.). 
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4. Strophonella punctulifera (Con.). 
5. Gypidula galeata (Dal.). 

6. Rhynchonella semiplicata (Con.). 
7. Rhynchonella altiplicata Hall. 

8. Uncinulus mutabtilis (Hall). 

9. Atrypa reticularis (Linn.). 

10. Spirifer cyclopterus Hall. 

11. Meristella levis (Van.). 

12. Rhynchospira formosa (Hall). 
13. Rhombopteria clathratus n. sp. 
14. Conocardium sp. undet. 

15. Tentaculites elongatus Hall. 

16. Dalamamntes pleuroptyx (Green). 
17. Beyrichia sp undet. 

This fauna is essentially like that collected from the Coeymans 
limestone in the Nearpass section, and is the normal fauna of the 
Gypidula galeata zone. 

Locality 71 A.—This locality is on the 619-foot hill, three-eighths 
of a mile northwest of Wallpack Center. The limestone at this point 
is very cherty, and the following species have been recognized : 

1. Strophonella punctulifera (Con.). 
2. Leptena rhomboidalis (Wilck.). 
3. Gypidula galeata (Dal.). 

4. Atrypa reticularis (Linn.). 

5. Spirifer cyclopterus Hall. 

Locality 89 A—The outcrop from which the fossils at this locality 
were secured is at the side of the road, one and one-half miles north- 
east of Flatbrookville. The lmestone is a more or less crystalline, 
dark rock, with normal Gypidula galeata fauna. The following, 
species have been identified : 

. Stropheodonta varistriata (Con.). 
. Stropheodonta planulata Hall. 

. Schizophoria bisinuata n. sp. 

. Gypidula galeata (Dal). 

. Rhynchonella semiplicata (Con.). 
. Uncinulus mutabilis (Hall). 

. Atrypa reticularis (Linn.). 

. Meristella levis (Van.). 
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Locality 109 A.—Just below Flatbrookville the Coeymans limestone 
is well developed, and in Elmer Garris’ pasture fossils occur abund- 
antly, both in situ and in loose masses of the limestone. The entire 
fauna collected at this locality is the normal Gypidula galeata fauna, 
and the following species have been identified : 

1. Stropheodonta varistriata (Con.). 
. Stropheodonta varistriata var. arata Hall. 
. Stropheodonta planulata Hall. 
. Stropheodonta indenta (Con.). 
. Strophonella punctulifera (Con.). 
. Orthothetes woolworthana (Hall). 
. Leptena rhomboidalis ( Wilck.). 
. Schizophoria bisinuata n. sp. 
. Gypidula galeata (Dal.). 
. Rhynchonella altiplicata Hall. 
. Uncinulus mutabilis (Hall). 
12. Uncinulus nucleolatus (Hall). 
13. Atrypa reticularis (Linn.). 
14. Spirifer cyclopterus Hall. 
15. Spirifer macropleurus (Con.). 
16. Meristella levis (Van.). 
17. Rhynchospira formosa (Hall). 
18. Lichenalia torta Hall. 
19. Fenestella sp. undet. 
20. Actinopteria communis (Hall). 
21. Tentaculites elongatus Hall. 
22. Dalmanites pleuroptyx (Green). 
23. Phacops.sp. undet. 

Of the entire fauna enumerated above, all the species except one, 
Spirifer macropleurus, were secured in situ from a single bed. Many 
of them have also been collected at the same locality from loose 
blocks of limestone. A single specimen of Spirifer macropleurus 
was found, and although not in situ, it was associated in the same 
block of limestone with Gypidula galeata and other typical Coeymans 
limestone species, so that its presence in the Coeymans limestone can- 
mot be disputed. The specimen does not essentially differ from the 
New Scotland representatives of the species, except in its somewhat 
inferior size. 
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NEW SCOTLAND BEDS. 


The formation following the Coeymans limestone in the New Jersey 
section is twofold. In its lower portion there are twenty feet, more 
or less, of a very hard, cherty limestone. Above this is a series of 
one hundred and forty feet, more or less, of calcareous shales. The 
fauna of the entire formation, including both the cherty limestone 
and the shale, is a prolific one, and has much in common throughout, 
it being especially characterized by the abundant representation of 
the genus Spirifer. In a previous preliminary report upon the Wall- 
pack ridge* a hard, cherty limestone, overlying the shales, was in- 
cluded in the New Scotland beds, giving the entire formation a three- 
fold character, instead of twofold, as here recognized. Further study 
seems to indicate that this upper, cherty lmestone represents what 
has been described as the Becraft limestone of the New York sec- 
tion, although its fauna is intimately allied to that of the subjacent 
New Scotland beds. This faunal similarity is so great, although there 
are recognizable differences, that in the descriptive part of the present 
report the New Scotland and Becraft faunas are all described to- 
gether. 

Locality 2 A**—Nowhere in New Jersey is there a continuous sec- 
tion where the complete succession of the New Scotland beds, with 
their included faunas, can be studied in detail. The only outcrops 
available for observation are isolated, and such exposures of both the 
cherty limestone at the base and the higher shale beds are present in 
the Nearpass section. From the cherty limestone the species in the 
following list were collected at an outcrop just back of the quarry 
and lime-kiln of Mr. Sanford Nearpass: 

1. Hindia fibrosa (Roem.). 
. Streptelasma strictum Hall. 
. Icthyocrinus magnaradialis n. sp. 
. Pholidops ovata Hall. 
. Stropheodonta becker Hall. 
. Strophonella punctulifera (Con.). 
. Strophonella levenworthana (Hall). 
. Leptena rhomboidalis (Wilck.). 
. Rhipidomella oblata (Hall). 
. Rhipidomella eminens (Hall). 
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11. Dalmanella perclegans (Hall). 
12. Dalmanella subcarinata (Hall). 
13. Bilobites varica (Con.). 
14. Scenidium insigne (Hall). 
15. Uncinulus pyramidatus (Hall). 
16. Hatonia medialis (Van.). 
17. Centronella? subrhomboidea n. sp. 
18. Spirifer perlamellosus Hall. 
19. Smrifer cyclopterus Hall. 
20. Meristella levis (Van.). 
21. Actinopteria sp. undet. 
22. Strophostylus gebhardi (Con.). 
3. Phacops logant Hall. 

24. Dalamanites pleuroptyx (Green). 

Locality 2 A°°—The higher beds of the upper, shaley member of 
the New Scotland beds are exposed in the Nearpass section, but not 
extensively. The following species of fossils have been identified : 

. Streptelasma strictum Hall. 
. Stropheodonta becker Hall. 
. Strophonella punctulifera (Con.). 
. Leptena rhomboidalis (Wilck.). 
. Rhipidomella oblata (Hall). 
. Uncinulus vellicatus (Hall). 
. Hatonia medialis (Van.). 
. Spirifer macropleurus (Con.). 
. Spurifer perlamellosus Hall. 
10. Spirifer cyclopterus Hall. 
11. Trematospira multistriata Hall. 
12. Nucleospira ventricosa Hall. 
13. Anoplotheca concava (Hall). 
14. Meristella levis (Van.). 
15. Actinopteria sp. undet. 
16. Tentaculites elongatus Hall. 
1%. Dalmanites pleuroptyx (Green). 

The fauna of the shaley member of the New Scotland beds differs 
in some respects from that of the lower, cherty limestone, but they 
have many characters in common. The most notable additions to the 
shale fauna, species which are almost always present in these 
beds in the State, are Spirifer macropleurus, Trematospira multistriata 
and Anoplotheca concava. Another species which may be associated 
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with these, but which happens to be absent from the fauna at the lo- 
cality just described, is Atrypina imbricata. The presence of Hatoma, 
of many individuals of Spurifer and some of the same species of 
Orthid and Strophomenoid brachiopods ate faunal characteristics 
which unite the two members of the New Scotland beds. f 

Locality § A.—This locality is one-half mile northeast from the 
first cross-road over the Walpack ridge, below the New York State 
line. It is a small excavation, which has been made in the shales 
of the New Scotland beds, and fossils are preserved in abundance, 
the following species having been identified : 

1. Stropheodonta beckei Hall. 
. Strophonella punctulifera (Con.). 
. Leptena rhomboidalis (Wilck.). 
. Rhipidomella oblata Hall. 
. Hatonia medialis (Van.). 
. Spirifer macropleurus (Con.). 
. Spirifer perlamellosus Hall. 
. Spirifer cyclopterus Hall. 
. Atrypina imbricata Hall. 
10. Anoplotheca concava (Hall). 
11. Meristella lavis (Van.). 

This is the normal fauna of the shaley member of the New Scotland 
beds, characterized especially by Spirifer macropleurus. 

Locality 25 C.—One-half mile below Hainesville there are excellent 
exposures of the New Scotland beds, both the basal, cherty limestone 
and the higher, shaley beds, and nowhere is there a better opportu- 
nity for the collection of fossils. From the lower, cherty beds at this 
locality the following species have been recognized : 

‘1. Hindia fibrosa (Roem.). 

. cf. Glossina spatiosa (Hall). 

. Stropheodonta becker Hall. 

4. Strophonella punctulifera (Con.). 
5. Strophonella levenworthana Hall. 
6. Leptana rhomboidalis (Wilck.). 
%. Orthothetes woolworthanus (Hall). 
8. Rhipidomella oblata (Hall). 

9. Rhipidomella eminens (Hall). 

10. Dalmanella perelegans (Hall). 
11. Dalmanella subcarinata Hall. 

12. Uncinulus vellicatus Hall. 
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13. Hatonia medialis (Van.). 
14. Hatonia singularis (Van.). 
15. Spirifer perlamellosus Hall. 
16. Meristella levis (Van.). 
17. Actinopteria sp. undet. 
18. Cypricardinia sublamellosa Hall. 
19. Mytilarca sp. undet. 
20. Strophostylus gebhardi (Con.). 
1. Loxonema attenuata Hall. 
2. Orthoceras sp. undet. 
23. Phacops logani Hall. 
24. Dalmanites pleuroptyx (Green). 

Locality 25 D.—This locality is near the last, it being the outcrop 
of the shaley beds of the New Scotland formation, which are exposed 
to the west of the cherty limestone outcrops. The following species 
of fossils have been identified : 

1. Stropheodonta beckei Hall. 
2. Leptena rhomboidalis (Wilck.). 
. Rhipidomella oblata (Hall). 
. Uncinulus vellicatus (Hall). 
. Hatonia medialis (Van.). 
. Hatonia singularis ( Van.). 
Spirifer macropleurus (Con.). 
. Spirifer cyclopterus Hall. 
. Trematospira multistriata Hall. 
10. Atrypina imbricata Hall. 
11. Anoplotheca concava (Hall). 
12. Meristella levis (Van.). 

Locality 52 A.—A little over one mile below Peter’s Valley, in the 
side of the road crossing the ridge, an excavation for road material 
has been made in the shaley beds of the New Scotland formation. 
Some of the strata at this locality are fossiliferous, and the following 
species have been identified : 

1. Hindia fibrosa (Roem.). 

2. Stropheodonta beckei Hall. 

3. Strophonella punctulifera (Con.). 

4. Leptena rhomboidalis (Wilck.). 

5. Orthostrophia strophomenoides (Hall). 
6. Rhipidomella oblata (Hall). 

7. Hatonia medialis (Van.). 
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8. Spirifer macropleurus (Con.). 
9. Spwifer perlamellosus Hall. 
10. Spirifer cyclopterus Hall. 
11. Atrypina imbricata Hall. 
12. Trematospira multistriata Hall. 
13. Meristella levis (Van.). 

Locality 109 AA—Below Flatbrookville, in beds lying above those 
carrying the Gypidula galeatus fauna, but separated from them by 
the Stormville sandstone, which will be described later, there are 
calcareous, shaley beds belonging in the New Scotland formation, 
which are much harder and tougher than is usually the case with 
the shaley member of this formation. These beds contain numerous 
fossils, and the following species have been identified : 

. Streptelasma strictum Hall. 
Stropheodonta beckei Hall. 
Leptena rhomboidalis (Wilck.). 
Orthostrophia strophomenoides (Hall). 
Rhipidomella oblata Hall. 
Hatonia medialis (Van.). 
Spirifer macropleurus (Con.). 

8. Meristella levis (Van.). 

9. Dalmanites pleuroptyx (Green). 

A comparison of the faunas of the New Scotland beds with those 
enumerated from the Coeymans limestone shows several essential dif- 
ferences. In the Coeymans hmestone Gypidula galeatus was always 
the most conspicuous member of the fauna, except at the very summit 
of the formation. In the New Scotland beds the species never occurs. 
In the earlier fauna species of the Orthid genera and of Spirifer are 
among the most uncommon forms, but in the New Scotland beds 
these types of brachiopods are among the most abundant and char- 
acteristic members of the fauna. In the New Scotland fauna several 
genera, Hindia and Hatonia especially, are introduced for the first 
time, and they are types which have no near allies in the preceding 
fauna. There are, of course, several members of the New Scotland 
fauna which occur, also, in the Coeymans limestone, or are represented 
by closely-allied species, but the differences between the two faunas 
are of such an essential character as to indicate two separate immigra- 
tions from the exterior into the Cumberland basin. 
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STORMVILLE SANDSTONE. 


This formation is present only in the southern half of the Wallpack 
ridge in New Jersey, but, according to White,* who named the for- 
mation in Pennsylvania, it becomes a more and more conspicuous 
formation to the south, and gradually replaces the more calcareous 
and shaley strata until it occupies the entire interval between the 
Coeymans limestone and the Oriskany sandstone, becoming con- 
tinuous with this higher, arenaceous bed. 

In New Jersey the formation makes its first appearance just south 
of Hainesville, where it occurs as a thin, sandy layer at the top of 
the Coeymans limestone. South of this locality, for some distance, 
it is not a conspicuous formation, it being too thin a bed and too 
heavily drift covered to afford noticeable exposures. Below Peter’s 
Valley, however, it becomes more strongly developed, and is frequently 
met with. A good exposure of it may be seen in the side of the road 
. crossing the Wallpack ridge at Wallpack Center. At one locality above 
Wallpack Center the formation contains numerous fossils, but they 
are all imperfect casts, and cannot be identified with any certainty, 
though most of them appear to be identical with species which occur 
in the cherty limestone, the basal member of the New Scotland beds. 
At Flatbrookville this sandstone occurs, and from the base of the 
formation specimens of Gypidula galeatus were collected, while beds 
lying above it contain a fauna characterized by Spirifer macropleurus, 
which indicates that at this locality the Stormville sandstone has 
replaced the lower, cherty hmestone member of the New Scotland beds. 


BECRAEFT LIMESTONE. 


In a preliminary report upon the formations of the Wallpack ridge 
in New Jersey + a hard, gray, cherty limestone, lying above the shaley 
member of the New Scotland beds, was included in that formation, 
being considered as a third, or higher, member of the New Scotland 
beds. Further study has led to the conclusion that this lhmestone 
represents, and is the southern continuation of, the Becraft lhmestone 
of the New York section. It is a very hard and resistant layer, and 


_*Second Geol. Surv. Penn., Rep. G. 6, pp. 132, 133. 
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back of the Nearpass quarry bluff it forms a continuous outcrop for 
half a mile or more, and is frequently met with further south. The 
entire thickness of the formation has never been observed, but it is 
estimated as twenty feet, more or less. 

The fauna of the Becraft limestone is closely allied to that of the 
New Scotland beds, many species being common to the two forma- 
tions, although some forms identified from one formation have not 
been observed in the other. Because of this conspicuous community 
of species in these two formations, their faunas have not been sepa- 
rated in the descriptive part of the present report, but are all de- 
scribed together. 

Locality 2 A*'-—The only locality where the fossils of the Becraft 
limestone have been carefully collected is in the low ridge back of 
the Nearpass quarry bluff. Fossils are abundant in the formation, 
wherever it occurs, but they are always so firmly imbedded in the 
hard, cherty matrix that it is difficult to collect them. In the collec- 
tions made from the Nearpass section the following species have 
been identified : 

. Streptelasma strictum Hall. 

. Stropheodonta becker Hall. 

. Stropheodonta sp. undet. 

. Strophonella punctulifera (Con.). 

. Leptena rhomboidalis (Wilck.). 

. Rhipidomella oblata (Hall). 

. Schizophoria multistriata (Hall). 

. Uncinulus vellicatus (Hall). 

. Rhynchotrema formosum (Hall). ? 

. Smrifer cyclopterus Hall. 

. Meristella levis (Van.). 

. Actinopteria sp. undet. 

. Lichas pustulosus Hall. 

. Homalonatus vanuxemi Hall. 

5. Phacops logant Hall. 

. Dalmanites pleuroptyx (Green). 
17%. Beyrichia sp. undet. 

With the exception of the two trilobites, Lichas pustulosus and 
Homalonatus vanuxemi, and the brachiopod, Schizophoria multi- 
striata, the species represented in the Becraft limestone fauna are 
present, also, in the fauna of the New Scotland beds. There is, 
however, some difference in the proportionate number of individuals 
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of some species. This is especially noticeable in the case of Leptena 
rhombotdalis, which has not been a common species in the earlier 
Helderbergian faunas, but which, in the Becraft limestone, becomes 
especially abundant. 


KINGSTON BEDS. 


Lying above the Becraft limestone, and below the conspicuous 
trilobite bed at the base of the Oriskany formation, there is a series 
of strata which have nowhere been exposed. They are probably shaley 
beds, which are easily disintegrated, and become more or less deeply 
covered with debris. In the Nearpass section these beds occupy the 
‘Interval between the outcrops of the resistant subjacent and super- 
jacent beds, in a shallow depression and in the lower, drift-covered 
portion of the bluff, which is capped by the “trilobite bed.” The 
thickness of the beds at this point is roughly estimated as about 80 
feet. 

No fossils have been collected from this formation, so that the 
only basis for the correlation of the beds is their stratigraphical posi- 
tion, which corresponds with that of the Kingston beds of the New 
York section. In Pennsylvania these same beds have been called the 
Stormville shales, by White.* 


ORISKANY FORMATION. 


Lying above the formation which has been referred to the Kings- 
ton beds there is a series of strata having an aggregate thickness 
estimated at about 170 feet. These beds are, for the most part, 
siliceous limestones, but at the summit of the formation in the south- 
ern half of the Wallpack ridge in New Jersey the higher beds are 
replaced by sandstones. With the southwestern extension of the for- 
mation into Pennsylvania the arenaceous facies becomes more and 
more conspicuous, the sandstones replacing lower and lower beds 
until the entire Oriskany formation is a sandstone continuous with 
the Stormville sandstone or conglomerate, which, in its turn, replaces 
higher and higher beds in its southwestern extension. + 

The fauna of the Oriskany beds in New Jersey is not homogeneous 


* Second Geol. Surv. Penn., Rep. G. 6, p 131, 
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throughout, and three well-defined faunal zones may be recognized, 
all of them being represented in the Nearpass section. The lowest of 
these life zones is especially characterized by Dalmanites dentatus ; 
the second is characterized by Orbiculoidea jervensis, and the third 
by the great abundance of Spirifer murchisoni, although this species 
also occurs in both of the lower zones. 

In the descriptive part of the present report the fauna of the 
Dalmanites dentatus zone has been treated as a unit, there being at 
least a doubt as to whether it should be included in the Oriskany. 
The faunas of the two higher zones, on the other hand, have been 
described all together, as it is believed that no one will question the 
Oriskany age of both. In the present discussion of the faunas, how- 
ever, each of these faunal zones will be treated by itself, in order 
that its characteristics and relationships may be more easily discussed. 


The Dalmanites dentatus Zone. 


Locality 2A**—In the Nearpass section the beds bearing the 
Dalmanites dentatus fauna form the crest of the high ridge to the 
northwest of the Nearpass quarry. They are a southern extension of 
the beds which form the crest of the ridge in New York State, east 
of Tri-States, which has been called “the trilobite ridge” by those 
who have collected in that region. The species of fossils which have 
been, identified from this locality are as follows: 

Vermipora serpuloides Hall. 

2. Orbiculoidea ampla (Hall). 

3. Lingula sp. undet. 

4. Stropheodonta magnifica (Hall). 
5. Stropheodonta sp. undet. 

6. Leptena rhomboidalis (Wilck.). 
7. Chonostrophia jervensis Schuchert. 
8. Dalmanella subcarinata (Hall). 
9. Dalmanella perelegans (Hall). 
10. Rhynchonella bialveata Hall. 

11. Rhynchotrema formosum (Hall). 
12. Rensselaria subglobosa n. sp. 

13. Spirifer murchisoni Castel. 

14. Spirifer nearpassi n. sp. 

15. Cyrtina rostrata Hall. 
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. Meristella princeps Hall. 

. Actinopteria textilis (Hall). 
. Megambonia parva n. sp. 

. Megambonia? sp. undet. 

. Gontophora sp. undet. 

. Platyostoma nearpassi 1. sp. 
. Platyceras 2 sp. undet. 

. Loxonema jerseyensis n. sp. 
. Hyolithes centennialis Barrett. 
. Tentaculites acula Hall.? 

. Orthoceras sp. undet. 

. Homalonatus vanucemi Hall. 
. Dalmanites dentatus Barrett. 
. Beyrichia sp. undet. 


Locality 53 A-—The beds bearing the Dalmanites dentatus fauna 
can be traced throughout nearly the entire length of the Walpack 
ridge in New Jersey, but they are less easily distinguished toward 
the southern part of the region. At Peter’s Valley, opposite the resi- 
dence of Mrs. Coss, the beds are well exposed and are highly fossil- 
iferous, the following species having been identified from there: 
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. Schizocrania superincreta Barrett. 
. Pholidops sp. undet. 

. Stropheodonta magnifica (Hall). 
. Stropheodonta sp. undet. 

. Leptena rhomboidalis (Wilck.). 

. Anoplia nucleata Hall. 

. Chonostrophia jervensis Schuchert. 
. Dalmanella subcarinata Hall. 

. Rensseleria subglobosa n. sp. 

. Spirifer murchison Castel. 


11. Cyrtina rostrata Hall. 
12. Meristella princeps Hall. 


15. 
14. 
15. 


Actinopteria textilis (Hall). 
Dalmanites dentatus Barrett. 
Leperditia? sp. undet. 


Locality 71 C.—A little over three-fourths of a mile southwest of 
Wallpack Center the calcareous, trilobite beds are exposed, and the 
following species have been collected: 
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Dalmanella subcarinata ( Hall). 
Rhynchotrema formosum (Hall). 
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Rensseleria subglobosa n. sp. 
Megambonia parva n. sp. 
Orthoceras sp. undet. 
Homalonatus vanuxemi Hall. 
?. Dalmanites dentatus Barrett. 

South of the last-described locality the trilobite bed has not been 
detected in situ, although some of the species of the fauna have been 
observed. The most characteristic species of the fauna, besides Dal- 
manites dentatus, are Rensseleria subglobosa and Chonostrophia jer- 
vensts, all three of these species having been originally described from 
this horizon in New Jersey, and being known nowhere else at pres- 
ent. The constitution of the fauna is peculiar and intersting, both 
Helderbergian and Oriskany species being associated in the same bed. 
Clarke* has considered these trilobite beds to be the upper portion 
of the Kingston beds, so placing them below the Helderberg-Oriskany 
boundary line. The presence in the fauna, however, of such char- 
acteristic Oriskany species as Orbiculoidea ampla, Stropheodonta mag- 
nifica, Anoplia nucleata, Spirifer murchisont and Cyrtina rostrata 
seems to indicate the Oriskany age of the fauna, although the asso- 
ciation with these species of a large number of Helderbergian forms 
emphasizes the low position of the fauna in the Oriskany. A careful 
study of the Helderberg and Oriskany faunas in New Jersey has 
brought out conspicuously the absence of any sharp dividing line 
between these two horizons, either of a stratigraphic or of a faunal 
nature. The faunal change in passing from the Coeymans limestone 
to the New Scotland beds is a much more pronounced one than that 
in passing from the Helderbergian to the Oriskany. This mingling 
of Helderberg with Oriskany species is not confined to the Dalmanites 
dentatus fauna alone, but is a noticeable feature, also, in the next 
succeeding zone. All of the Oriskany faunas in the Delaware valley 
region of New Jersey belong, essentially, to the calcareous facies of 
the formation, and are more or less closely allied to the Oriskany 
fauna of Becraft mountain, in New York, which has been so well 
described by Clarke.t The Dalmanites dentatus fauna of New Jer- 
sey, however, is believed to be somewhat older than Clarke’s Becraft 
mountain fauna, the latter corresponding more closely in age with 
the fauna of the Orbiculoidea jervensis zone in New Jersey. 
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* Mem. N. Y. State Mus., No. 3, vol. III, p. 16. 
t Loc. cit. 
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The Orbiculoidea jervensis Zone. 


The total thickness of the siliceous limestone beds which bear the 
Orbiculoidea jervensis fauna are nowhere entirely exposed. The beds, 
however, are probably not of great thickness, the estimate being twenty 
feet, but this may be too great. But few outcrops have been observed, 
and the fauna has been detected only at intervals from the New 
York State line to about Hainesville. Beyond this point the fauna 
is either not differentiated from the general Oriskany fauna or the 
beds are so heavily drift covered as to escape observation. 

Locality 2 A**—The only exposure of the Orbiculoidea jervensis 
beds detected in the Nearpass section is a very limited one on the 
Werden farm, just north of the Sanford Nearpass place, near a pri- 
vate road leading over the hill to the gravel pits. It was from here 
that the type specimens of Orbiculoidea jervensis were originally col- 
lected by Dr. Barrett. The following species have been identified 
from this locality: 

1. Orbiculoidea jervensis (Barrett). 
2. Chonetes hudsonica Clarke. 

3. Spirifer murchisoni Castel. 

4. Beachia suessana (Hall). 

Locality 7 A——An outcrop of this zone occurs in the first cross-road 
over the Wallpack ridge, south of the New York State line, about 
three miles from the line. The following species have been recognized 
from this point: 

1. Orbiculoidea jervensis (Barrett). 
2. Chonetes hudsonica Clarke. 

3. Spirifer murchisoni Castel. 

4. Actinopteria sp. undet. 

Locality 6 A——By far the best locality observed for collecting the 
fossils of the Orbiculoidea jervensis zone is along the edge of the 
woods just south of the second wagon road crossing the Wallpack 
ridge, about five miles from the New York State line. From this 
locality the following species have been identified : 

. Trachypora oriskania n. sp. 

. Fenestella? sp. undet. 

. Orbiculoidea jervensis (Barrett). 
. Stropheodonta magnifica Hall. 

. Orthothetes sp. undet. 
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. Chonetes hudsonica Clarke. 

. Rhipidomella oblata Hall. 
. Anoplia nucleata Hall. 

. Spirifer murchisoni Castel. 

. Cyrtina varia Clarke. 

. Metaplasia plicata n. sp. 

2. Meristella lata Hall. 

. Rhynchonella breviplicata n. sp. 

. Anoplotheca flabellites (Con.). 

5. Anoplotheca dichotoma (Hall). 

. Beachia suessana (Hall). 

. Actinopteria insignis Clarke. 

. Pterinea? sp. undet. 

. Platyostoma desmatum (Clarke). 
. Platyceras sp. undet. 

. Orthoceras sp. undet. 

. Tentaculites elongatus Hall. 

. Dalmaniies sp. undet. 

24. Phacops sp. undet. 

Locality 25 E.—About one-half mile southwest of Hainesville, an 
outcrop of the beds bearing the Orbiculoidea jervensis fauna has 
been observed, from which the following species of fossils have been 
secured : 
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. Orbiculoidea jervensis (Barrett). 
Stropheodonta magnifica Hall. 
. Beachia suessana (Hall). 

Although the fauna of this zone still contains an element of the 
older Helderbergian faunas, indicated by the presence of Rhipido- 
mella oblata, its composition is essentially Oriskany, and more espe- 
cially that facies of the Oriskany which has been described by Clarke,* 
from Becraft mountain, New York. Five species in the New Jersey 
fauna have been identified with forms originally described by Clarke 
from Becraft mountain, and nine others are common to the two 
faunas. Of the other eleven species recorded from the New Jersey 
fauna, seven have not been identified specifically, but all belong to 
genera present in the Becraft mountain fauna; three are described 
as new species in the present report, and one other was originally 
described from this fauna, and has not yet been observed elsewhere. 
Although the correspondence between the Becraft mountain fauna 


*Mem. N. Y. State Mus., No. 3, vol. III. 
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and this fauna from New Jersey is close, the one species, Orbiculoidea 
gervensis, which is pre-eminently the most conspicuous member of 
the fauna in New Jersey, has not been recognized by Clarke from 
Becraft mountain. 


The Smrifer murchisoni Zone. 


The larger proportion of the Oriskany beds in New Jersey bears 
the fauna which is chiefly characterized by Spirifer murchisoni, a 
species which is also present in the earlier Oriskany faunas, but which 
only attains a conspicuous position in the fauna of these higher beds. 
The strata containing this fauna are, for the most part, siliceous lime- 
stones, not especially different from those which bear the Orbiculoidea 
jervensis fauna, but the fauna itself resembles that of the arenaceous, 
Oriskany beds of New York more closely than the calcareous facies 
of Becraft mountain. In the southern portion of the Delaware valley 
region of New Jersey the upper portion of these siliceous limestones 
is replaced by sandstone, which does not essentially differ, in its 
lithologic characters, from the typical Oriskany sandstone of New 
York, and yet, so far as has been observed in this State, there is no 
essential change in the fauna of these sandstone beds from that of 
the calcareous beds immediately beneath. The fauna differs in some 
respects from that of the typical Oriskany sandstone of New York, 
one of the most conspicuous differences being in the rarity of Spirifer 
arenosus, Which, in New York, is abundantly represented in the 
Oriskany sandstone. In these New Jersey beds fragments of trilo- 
bites may usually be detected, as well as an occasional coral, these 
being fossils which are among the rarest forms in the New York 
Oriskany sandstone. 

Locality 3 A.—In the Nearpass section the beds bearing the Spirifer 
murchisont fauna may be best studied on the Werden farm, north of 
the Sanford Nearpass place. The beds at this locality are a north- 
ward extension of 2 A**, which is too much drift covered to offer an 
opportunity for making collections. The following species have been 
identified : 

. Stropheodonta magnifica Hall. 

. Camarotechia barrandu (Hall). 
. Hatonia peculiaris (Con.). 

. Spirifer murchisoni Castel. 

. Cyrtina varia Clarke. 
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6. Metaplasia plicata n. sp. 
. Anoplotheca flabellites (Con.). 
. Meristella lata (Hall). 
9. Actinopteria textilis var. arenaria (Hall). 
10. Platyostoma ventricosa Con. 
11. Tentaculites elongatus Hall. 
12. Dalmanites sp. wndet. 

Locality 15 D.—In the roadside, a little less than one mile south 
of Brick House, an outcrop of these siliceous limestones may be seen. 
Fossils are not abundant, only the two following species having been 
recognized : 

1. Spirifer murchisoni Castel. 
2. Actinopteria sp. undet. 

Locality 25 F.—From a locality one and one-half miles directly 

north of Layton the following species were collected : 
1. Chonostrophia complanata (Hall). 
2. Spirifer murchisont Castel. 
3. Meristella lata (Hall). 

Locality 37 A.—Three-fourths of a mile west. of Layton, on the 
road to Dingman’s, one of the best exposures of these siliceous lime- 
stones may be studied. The beds outcrop along the roadside, and 
they have been excavated more or less in building the road. This 
is one of the best localities for collecting the fossils of the horizon, 
and the following species have been recognized : 

1. Pholidops arenaria Hall. ? 
. Stropheodonta magnifica Hall. 
. Leptena rhomboidalis Wilck. var. ventricosa (H.). 
. Chonostrophia complanata (Hall). 
. Anoplia nucleata (Hall). 
. Rhipidomella sp. cf. R. musculosa (Hall). 
. Beachia suessana (Hall). 
. Spirifer arenosus (Con.). 
. Sprifer murchison Castel. 
. Cyrtina varia Clarke. 
. Metaplasia pyzidata (Hall). 
. Anoplotheca flabellites (Con.). 
. Meristella lata (Hall). 
14. Actinopteria textilis var. arenaria (Hall). 
15. Platyostoma ventricosa Con. 
16. Dalmanites sp. undet. 
17. Phacops sp. undet. h - 
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Locality 37 C.—This locality is three-fourths of a mile north of 
Peter’s Valley, in the woods, above the large spring. ‘The stratum 
from which the fossils were obtained is a sandstone bed, near the top 
of the Oriskany formation. The fossils are not well preserved, but 
the following species have been identified: 

1. Leptena rhomboidalis var. ventricosa (Hall). 
2. Spirifer murchisoni Castel. 

&. Anoplotheca flabellites (Con.). 

4. Meristella lata (Hall). 

Locality 53 B.—At Peter’s Valley, on the hill opposite the residence 
of Mrs. Coss, weathered masses of the siliceous, Oriskany limestone are 
strewn over the surface, and the hill itself is doubtlessly constituted 
of this rock. Some of these loose masses are highly fossiliferous, 
and the following species have been identified : 

. Hdriocrinus sacculus Hall. 
. Pholidops ovata Hall. 
. Stropheodonta magnifica Hall. 
. Leptena rhomboidalis var. ventricosa (Hall). 
. Hipparionyx proximus (Van.). 
. Chonostrophia complanata (Hall). 
Eatonia peculiaris (Con.). 
. Beachia suessana (Hall). 
. Spirifer arenosus (Con.). 
. Spirifer murchisoni Castel. 
. Metaplasia plicata n. sp. 
12. Anoplotheca flabellites (Con.). 
. Meristella lata (Hall). 
. Megambomea bellistriata Hall. 
15. Platyostoma ventricosa Con. 
16. Platyceras tortuoswm Fall. 
17. Tentaculites elongatus Hall. 

Locality 70 A.—A short distance southwest of the cross-roads, one 
and one-half miles southwest of Wallpack Center, the following species 
were collected from these siliceous limestone beds of the Oriskany: 

1. Pholidops arenaria Hall. 

2. Anoplotheca flabellites (Con.). 

3. Actinopteria textilis var. arenaria (Hall). 
4. Platyostoma ventricosa Con. 

Locality 88 A.—In the hillside, about one-half mile due east of 
Flatbrookville, the siliceous limestone, Oriskany beds are exposed, and 
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above them the sandstone facies of the formation. From the cal- 
careous beds at this locality the following species have been identified : 
. Favosites sp. undet. 

. Bryozoa several undet. sp. 

. Pholidops ovata Hall. 

. Stropheodonta magnifica Hall. 

. Eatonia peculiaris (Con.). 

Spirifer murchisone Castel. 

. Metaplasia plicata n. sp. , 

. Anoplotheca flabellites (Con.). 

. Platyostoma ventricosa Con. 

10. Tentaculites elongatus Hall. 

. Dalmanites sp. undet. 
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ESOPUS GRIT. 


This is one of the most persistent formations in the Delaware valley 
region of New Jersey, and forms the: crest of the Wallpack ridge 
throughout the greater part of its extent in the State. It is a nearly 
black, gritty, resistant rock, in which cleavage is frequently developed 
to a high degree. Usually it is difficult to distinguish the bedding 
planes, because of the slaty cleavage, but when they can be recog- 
nized, the fucoid “candagalli” markings are often more or less clearly 
to be seen. Aside from these indefinite, supposed fucoid or sea-weed 
markings, fossils are exceedingly rare in the whole formation. A 
single, imperfect specimen of an inarticulate brachiopod, probably 
Lingula or Orbiculoidea, has been found in an outcrop of this forma- 
tion near Flatbrookville, but no other specimens have been observed. 

In his report on Pike and Montgomery counties, Pennsylvania, 
White* mentions the presence of fossil brachiopods in this forma- 
tion, but a careful search in New Jersey has failed to bring to light 
any other than the single specimen already mentioned. It is possible 
that the fossils mentioned by White were secured from the shaley 
beds at the base of the superjacent Onondaga limestone, as these beds 
frequently resemble, in a measure, some of the beds of the Hsopus 
grit, and they are often more or less fossiliferous. The average thick- 
ness of the formation has been estimated as about 375 feet. 


* Second Geol. Surv. Penn., Rep. G. 6, p. 122. 
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ONONDAGA LIMESTONE. 


The Onondaga (Corniferous) limestone proper is restricted to the 
Delaware valley region of New Jersey, although beds of similar age 
are represented in the Green Pond region. The formation les above 
the Esopus grit, and covers the greater portion of the northwestern 
slope of the Wallpack ridge. ‘Towards its base the formation is some- 
what shaley, and there is apparently a rather gradual transition from 
the subjacent Esopus grit to the Onondaga limestone. The limestone 
is a hard, regularly-bedded rock, the beds ranging in thickness from 
three inches to a foot. Some of them contain large quantities of 
chert, which give to their weathered surfaces an extremely rough 
and jagged appearance. Fossils are not abundant in this formation, 
and those that are present are usually too firmly imbedded in the 
matrix to be satisfactorily studied. 

Locality 2 B.—Along the river road, about two and one-half miles 
below Tri-States, New York, there are several outcropping ledges of 
this formation, from which the following species of fossils were 
collected : 

1. Stropheodonta perplana (Con.). 
2. Atrypa reticularis (Linn.). 
3. Loxonema sp. undet. 

Locality 37 D.—In a field about three-fourths of a mile northwest 
of Peter’s Valley there are good exposures of the Onondaga limestone, 
in which some fossils are present. Most of these are corals, too firmly 
imbedded in the. matrix to be collected, and some crinoid columns; 
the only species of brachiopod observed was Leptena rhomboidalis. 

Locality 52 A.—One of the best fossil localities which has been 
observed in the Onondaga limestone of New Jersey is at the side of 
the river road, one and one-half miles southwest of Peter’s Valley. 
The following species have been identified from there: 

1. Fenestella? sp. undet. 
. Stropheodonta perplana (Con.). 
. Chonetes arcuatus Hall. 
. Rhipidomella vanuxemi (Hall). 
. Atrypa reticularis (Linn.). 
. Reticularia fimbriata (Con.). 
. Anoplotheca concava (Hall). 
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Locality 70 B.—Another locality where several species of fossils were 
secured from this formation is at the side of the river road, four miles 
northeast of Flatbrookville. The following species have been identi- 
fied from there: 

1. Zaphrentis sp. undet. 
2. Lingula sp. undet. 
3. Leptena rhomboidalis (Wilck 
4. Orthothetes pandora ( Bill.) 
5. Rhipidomella vanuxemi (Hall) 
6. Atrypa reticularis (1inn.) 
7. Spirifer sp. cf. S. varicosus Hall. 
8. Anoplotheca concava (Hall). 
. Platyceras sp. undet. 

Locality 89 B. —On the river bank, two miles northeast of Flat- 
brookville, the following species were collected from the Onondaga 
limestone : 

1. Orthothetes pandora (Bill.). 
2. Anoplotheca acutiplicata (Con.). 

Locality 88 B.—In an excavation in the lower, shaley beds of the 
Onondaga limestone, one-half mile northwest of Flatbrookville, on 
the river road, several imperfect specimens of Anoplotheca acutiplicata 
were collected. 

The entire recognized fauna of the Onondaga limestone in New 


so 


Jersey is a small one, and it does not afford sufficient characteristics 
for close correlation. There are none of the recognized species, how- 
ever, which do not commonly occur in the Onondaga limestone in 
its more typical localities in New York, and this, together with its 
stratigraphic relations, makes the correlation of the New Jersey for- 
mation under consideration reasonably sure. 


NEWFOUNDLAND GRIT. 


The Newfoundland grit is limited in its geographic distribution 
in New Jersey to the Green Pond mountain region. It is a heavy- 
bedded, fine-grained, light-colored, quartzite conglomerate below, be- 
coming a thinner-bedded sandstone above. It grades upward into the 
dark, siliceous, Monroe shales, without any line of demarkation. The 
total thickness of the formation is estimated as about 215 feet. 
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‘The fossils of the formation are never well preserved, and in most 
localities they are rarely met with, only two localities having afforded 
material sufficiently well preserved for identification. 

Locality 87 B.—The fossils from this locality were collected on top 
of the ridge west of the southern portion of Greenwood lake. They 
occur in the upper portion of the formation, and the following species 
have been identified: 

1. Orthothetes pandora (Bill). 
. Chonetes arcuata Hall. 
. Amphigenia elongata (Van.). 
. Spirifer macrothyris Hall. 
. Cyrtina hamiltonensis Hall. 
. Anoplotheca acutiplicata (Con.). 
. Actinopteria decussata Hall. 

Locality 145 A.—At Newfoundland, about 300 yards east of Cham- 
berlain’s Hotel, the lower beds of this formation outcrop in a field. 
Fossils occur somewhat commonly, but, on account of the matrix 
in which they are imbedded, it is exceedingly difficult to make a 
large collection of them. The following species have been identified : 

1. Zaphrentis sp. undet. 
. Stropheodonta inequiradiata Hall. 
. Schizophoria sp. cf. S. striatula (Schl.). 
. Amphigenia elongata (Van.). 
. Sprifer macrothyris Hall. 
. Spirifer sp. undet. 
. Cyrtina hamiltonensis Hall. 
8. Pterinea flabella (Con.). 

The composition of the fauna of the Newfoundland grit at both of 
these localities is essentially that of the Onondaga limestone of the 
New York section. In a former preliminary report upon the Green 
Pond mountain region* it was stated that the fauna contained a mix- 
ture of Oriskany and Onondaga species, but a more careful study of 
the material has failed to establish a single Oriskany species in the 
fauna. The specimens formerly identified provisionally as Spirifer 
arenosus and Spirifer murchisont (= 8. arrectus) prove not. to be 
these species. The presence of horn corals in some abundance is 
another character of the fauna which tends to disprove its Oriskany 
relationships. Two species in the fauna, Pterinea flabella and Actinop- 
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teria decussata, are, normally, members of the fauna of the Hamilton 
beds in New York. The deposition of this formation was, without 
doubt, essentially contemporaneous with the deposition of the Onon- 
daga limestone in the Delaware valley and in New York, it being 
composed of the arenaceous shore deposits, while the limestone was 
deposited in somewhat deeper water, at a distance from the shore line, 
in the same basin of sedimentation. 


MONROE SHALES. 


This formation, like the last, is restricted in its distribution to 
the Green Pond mountain region. It consists of a series of more or 
less siliceous or argillaceous shales of a dark color, which have been 
crushed and sheared to such an extent that the lines of bedding and 
the organic remains are frequently obliterated. Fossils never occur 
in abundance, and those which are found are almost always badly dis- 
torted and imperfectly preserved. The estimated thickness of the 
formation is from 700 to 1,000 feet. 

Locality 87 A.—This locality lies one and one-half miles from the 
southern extremity of Greenwood lake, at the side of the road along 
the west shore of the lake. The following species have been identified : 

1. Orthothetes chemungensis (Con.). 


2. Chonetes sp. undet. 

3. Tropidoleptus carinatus (Con.).? 
4. Ambocelia umbonata (Con.). 

5. Anoplotheca acutiplicata (Con.).? 
6. Strophostylus sp. undet. 

7. Phacops rana (Green). 
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. Dalmaniies sp. cf. D. anchiops (Green). 

Locality 106 A.—A short distance southwest of West Milford the 
two following species were collected: 

1. Tropidoleptus carinatus (Con.). 
2. Actinopteria sp. undet. 

Locality 104. A.—Vhis locality is in the woods, west of the road, a 
little over one-half mile north of the Clinton reservoir, north of New- 
foundland. The following species were collected: 

. Crinoid stems. 
. Chonetes coronatus (Con.) ? 
Camarotechia sappho Hall. ? 
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Locality 188 A.—Near the roadside at Sylvester’s Corners, Wood- 
‘stock, five and one-half miles southwest of Newfoundland, the follow- 
ing species were collected: 

1. Fenestella? sp. undet. 

2. Chonetes sp. undet. 

3. Camarotechia sp. undet. 

4. Homalonotus dekayi (Green).? 

Although the entire known fauna of the Monroe shales, as indicated 
in the foregoing lists, is not a large one, its characteristics are un- 
doubtedly those of the Hamilton fauna of the New York section. 
Tropidoleptus carinatus is one of the most characteristic Hamilton 
species, and its identification in New Jersey can be made without 
the least doubt. All of the other species recognized are also Hamilton 
forms, with the exception of Anoplotheca acutiplicata and Dalmanites 
anchiops, which have been originally described from the fauna of 
the Onondaga limestone. 


BELLVALE FLAGS. 


This formation is scarcely more than a continuation of the last. 
The beds are more arenaceous, but there is a gradual gradation from 
the shale beds below into the dark-colored grits and flagstones. The 
average thickness of the formation is about 1,800 feet. 

Locality 144 A.—Fossils do not commonly occur in the Bellvale 
flags, but from the material which has been excavated to form the 
outlet of the Oak Ridge reservoir, near Newfoundland, the following 
species have been collected: 

. Crinoid stems. 

. Tropidoleptus carinatus (Con.). 
. Spirifer audaculus (Con).? 

. Paleoneilo emarginata (Con.). 
. Paracyclus elliptica Hall. ? 
Grammysia sp. undet. 

. Cyrtonella mitella Hall. 

. Strophostylus sp. undet. 

These species constitute the known fauna of the Bellvale leeae in 
New Jersey. They are all Hamilton forms, with none of the char- 
acteristic Chemung species of the New York faunas. 
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SKUNNEMUNK CONGLOMERATE. 


This conglomerate forms the great mass of the Bearfort mountain 
in New Jersey, and also of Bellvale mountain, which is its northward 
continuation in New York. Skunnemunk mountain, lying still fur- 
ther north in New York State, is another great mass of this con- 
glomerate, and has given rise to the name of the formation. The 
typical beds of the formation are a coarse, purple-red, massive con- 
glomerate, the pebbles of which are sometimes six or seven inches 
in diameter. Beds of red sandstone alternate more or less frequently 
with the conglomerate, and there are many gradations between the 
two. No fossils have been detected in the formation, and, as it is 
the youngest paleozoic formation in New Jersey, its age can only be 
determined by the underlying beds, which are Hamilton in age. It 
may be correlated with the upper Devonian of the New York section, 
but whether it is the exact equivalent of the Chemung-Catskill can- 
not be determined. 
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CHAPTER VI. 
FAUNAS OF CAMBRIAN AGE. 


The Cambrian faunas of New Jersey are restricted to certain layers 
of the Hardyston quartzite and the Kittatinny limestone. Nowhere 
in these formations are the fossils abundant, while usually no traces 
of organisms can be detected, and those that have been found are 
always fragmentary. In the uppermost beds of the Kittatinny lme- 
stone the Cambrian species disappear, and are replaced by a fauna 
of Beekmantown ( =Calciferous) type, which is usually considered as 
of early Ordovician age. 

The species of the Cambrian faunas will all be considered together, 
although the different localities which have afforded fossils are doubt- 
less of somewhat different horizons. The only fossil horizon of Cam- 
brian age that can be definitely placed in relation to the others is 
the Olenellus bearing bed of the Hardyston quartzite, which is always, 
wherever it has been found, near the base of the sedimentary series in 
New Jersey, and is at a lower horizon than any of the other beds 
carrying Cambrian fossils. At this horizon, however, Olenellus 
thompsoni is the only species which has been identified, although the 
fragments of some other trilobites may be present, as well as some 
more or less indefinite worm burrows. 


PROTOZOA. 
FORAMINIFERA. 
Plate I., Figs. 1-2. 
In the Cambrian fauna at Newton some more or less subglobular 


bodies, whose diameters range from 4 to 6 mm., have been observed, 
which are quite plainly organic in their nature. In some cases these 
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bodies have a slightly constricted, encircling band, nearer to one 
extremity than to the other. It is difficult to determine with cer- 
tainty what these objects have been, but they suggest the shells of 
Foraminifera. 


MOLLUSCOIDEA. 
BRACHIOPODA. 


LINGULELLA STONEANA Whitt. ’ 
Plate I., Fig. 6. 


1882. Lingulella stoneana Whitf., Geol. Wis., vol. IV., p. 344, pl- 
27, figs. 6-7. 


Description.—Shell subovate to subpentagonal in outline, longer 
than wide, the beak rather blunt. The surface of both valves marked 
by concentric lines of growth, which are usually crowded and much 
more conspicuous near the margin, and also by fine, sharply-elevated, 
somewhat wavy ridges, which extend directly across the shell trans- 
versely from margin to margin, being nearly at right angles to the 
concentric growth lines at the margin, and becoming parallel with 
them along the medium line of the shell. The transverse lines become 
obsolete towards the anterior portion of the shell, but posteriorly about 
four or five of them occupy the space of 1 mm. In one specimen, near 
the centre of the anterior margin of the shell, fine, rounded, radiating 
strie may be detected. 

The dimensions of a nearly perfect valve are: length, 8.33 mm.; 
width, 5.5 mm. Other fragmentary specimens must have had a length 
of 10 mm. or more when complete. 

Remarks.—This species is especially characterized by the peculiar 
transverse markings of the shell, which are entirely independent of 
the lines of growth. It has heretofore been recorded only from the 
upper Cambrian strata of Wisconsin, and was first illustrated by Hall* 
as a variety of Lingula aurora. In Hall’s illustration of the shell the 
transverse markings do not pass directly across the valve from margin 
to margin, but they form a rounded angle, directed toward the beak 


* Sixteenth Rep. N. Y. State Cab. Nat. Hist., pl. 6, figs, 6-8. 
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at the medium line of the shell. In Whitfield’s illustration, however, 
the lines are shown to pass more directly across the shell, as they do- 
in the New Jersey specimens. 


ORTHIS NEWTONENSIS DN. Sp. 
Plate I., Figs. 3-5. 


Description.—Shell biconvex, subquadrangular to subelliptical in: 
outline, the hinge-line a little shorter than the greatest width of the 
shell. Pedicle valve regularly convex, greatest convexity near the: 
beak in the smaller shells, but further towards the front in the larger 
individuals; cardinal area of moderate height, flat, sloping backward 
from the hinge-line at an angle of about 45°. Internally the pedicle 
valve has a more or less prominent, concave, muscular impression, 
about one-fourth as wide as the shell and about as long as wide; it 
is a little elevated above the floor of the valve and is bounded laterally 
‘toward the beak by the short, dental plates. Im some of the older 
shells a narrow, mesial, elevated ridge extends forward from the: 
anterior margin of the muscular impression, becoming broader toward 
the front, but dying out before reaching the margin of the shell. The 
brachial valve is less convex than the pedicle; it is depressed along 
the median line in a shallow, ill-defined, broadly-rounded sinus, which 
becomes more conspicuous as it approaches the anterior margin. In- 
ternally the muscular impression is much smaller than that of the 
pedicle valve; it is elevated above the floor of the valve and resembles 
the impression of the other valve, but is marked by a slight, median 
ridge. The surface of both valves is marked by faint, radiating lines, . 
which are visible on the internal casts, but are too imperfectly pre-- 
served to properly exhibit their characters. There are apparently 
about thirty or forty coste upon a shell of average size, some of which 
are coarser, with two or three finer ones between. 

The dimensions of one of the best-preserved pedicle valves are:- 
length, 7 mm.; width, 8 mm.; convexity, 2 mm. 

Remarks.—This is the commonest species in the fauna at Newton,. 
and occurs, also, at several other localities. It is apparently one of the- 
Orthide, but its generic position is not so easily determined. In 
general form the shell. resembles some members of the genus Dal-- 
manella more closely than any others, but the muscular impressions- 
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are not at all as in that genus. The muscular impression of the 
pedicle valve has some more or less remote resemblance to that of 
members of the typical genus Orthis, but the impression in the brachial 
valve is quite different. Doubtless there are other similar Cambrian 
Orthids, but for the present, until all the Cambrian brachiopods have 
been thoroughly investigated, the species may be placed provisionally 
in the genus Orthis. 


ARTHROPODA. 
TRILOBITA: 


MICRODISCUS? sp. undet. 
Plate hie, Bic at: 


A single specimen, too imperfect for identification or description, 
appears to belong either to Microdiscus or Agnostus. The specimen 
is probably a head, and is nearly semi-circular in outline, being pro- 
portionately much broader than is usually the case with members of 
the genus Agnostus, for which reason it is placed provisionally in 
Microdiscus. 

; 


OLENELLUS THOMPSONI (Hall). 
Plate II., Figs. 9-10. 


1859. Olenus thompsoni Hall, Pal. N. Y., vol. IIL, p. 525, fig. on 
p. 526. 

1884. Olenellus thompsont Whitfield, Bull. Am. Mus. Nat. Hist., 
vol. I., p. 151, pl. 15, figs. 1-4. 

1886. Olenellus thompsoni Walcott, Bull U. 8. Geol. Surv., No. 
30; p. 167, pl. 17, figs. 1, 2, 4, 9, pl 22, fig: 1, pl: 23, fea 

1890. Olenellus thompsoni Walcott, 10th Ann. Rep. U. 8. Geol. 
Surv., pt. I., p. 635, pl. 82, figs. 1-1 a, pl. 83, figs. 1-1 D. 


Description.—Head, without the genal spines, sub-semi-circular in 
outline. Glabella elongate, with subparallel sides, depressed convex, 
marked by four pairs of lateral furrows. of which the anterior pair 
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is situated about two-fifths the length of the glabella from the an- 
terior end, the others being arranged nearly equidistantly from each 
other; the posterior or occipital furrow is usually the most pro- 
nounced, sometimes being almost continuous across the glabella. The 
eye-lobes are level with the glabella and are separated from it by the 
rather broad, dorsal furrow. The eyes are elongate, narrowly cres- 
centic in outline, reaching nearly to the posterior margin of the head, 
with their anterior extremities opposite the anterior, lateral lobes of 
the glabella. The cheeks slope away from the glabella and the eyes, 
to the laterial and anterior margins, with a gentle convexity at first, 
but becoming slightly concave near the margin. The margin bordered 
by a narrow, scarcely-elevated rim, which is produced at the genal 
angles into short, rounded spines. Thorax and pygidium not seen. 

The dimensions of an average specimen are: length of head along 
axis, 8 mm.; width of head, 13.5 mm. The length of one of the 
largest heads observed is 22 mm. 

Remarks.—This species has been found most abundantly in the 
.Hardyston quartzite near Franklin Furnace, but it also occurs 
in the same formation, near Andover, near. Oxford Furnace 
and at Washington, as well as in the Green Pond region, north- 
east of Newfoundland. No complete individuals have been seen, 
the portions found usually being more or less perfect heads. 
Associated with the heads are the fragments of thorasic seg- 
ments, which doubtless belong to the same species, but no pygi- 
dium or posterior spine has been observed. Because of our lack 
of knowledge of the posterior extremity of this trilobite, it is not 
possible to identify it with absolute certainty as O. thompsoni, but 
the characters of the head seem to be identical with that species, 
although the specimens are much smaller, as a rule, than the more 
typical representatives of the species from Vermont. 


OLENELLUS? sp. undet. 
Plate III., Fig. 8. 


Among the specimens collected at Newton is a single imperfect 
free cheek of a trilobite, with an exceedingly elongate eye-lobe, which 
strongly suggests the genus Olenellus. It resembles more closely the 
similar cheeks of undoubted Olenellus from the Hardyston quartzite 
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at Franklin Furnace than any other trilobite. If in the future more 
perfect specimens of this trilobite should be secured, and its identifi- 
cation as Olenellus should be confirmed, this association of the two 
genera, Olenellus and Dikelocephalus, in the same fauna would be a 
remarkable occurrence. 


PTYCHOPARIA BLAIRI N. Sp. 
Plate I., Figs. 10-13. 


Description.—Glabella small, tumid, longer than wide, the sides 
subparallel, the front regularly rounded and reaching to the anterior 
margin of the head. It is marked by two pairs of well-defined, lateral 
furrows, which divide it into three nearly equal parts; the anterior 
pair of furrows are straight and each one extends about one-third the 
distance across the glabella; the second pair are straight at first and 
then bend backward somewhat abruptly, towards the occipital furrow ; 
in length they about equal the anterior pair. The occipital furrow 
is well defined and is continuous across the glabella; the occipital 
segment is rather broad, with the posterior margin parallel with 
the occipital furrow. The fixed cheeks are only imperfectly known, 
but are apparently strongly depressed below the glabella, are rather 
broad behind, becoming narrower anteriorily, and are not continuous 
around the anterior extremity of the glabella. Free checks unknown. 
Pygidium minute, strongly convex, semi-circular in outline; the axis 
highly elevated above the plure, occupying more than one-third the 
total width, and tapering to the rather sharply-rounded posterior 
extremity, which reaches to the posterior margin of the pygidium ; 
divided into five segments by four transverse furrows, which become 
less and less strongly marked posteriorly; the plure convex, with a 
narrow marginal border, divided into four segments. 

The dimensions of an average-sized head are: length, 2.8 mm.; 
approximate width, 6.5 mm. 

Remarks.—This species occurs near Blairstown, and is known only 
from imperfect specimens of the head and pygidium. The glabella 
is frequently well preserved and is abundant, but in no case have the 
cheeks been observed in a perfect condition. 
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PTYCHOPARIA NEWTONENSIS 0. Sp. 
Plate III., Fig. 10. 


Description.—Glabella tumid, subquadrangular in outline, the lat- 
eral margins parallel, broadly rounded anteriorly, slightly contracted 
posteriorly just in front of the occipital furrow; marked by two 
pairs of lateral furrows, of which the anterior pair is near the centre 
of the glabella; all the furrows curve backward as they approach 
the median line of the glabella, and extend about one-third of the 
distance across it. Occipital furrow well defined; occipital segment 
with parallel margins, a little narrower than the width of the glabella, 
Fixed cheeks broad behind, becoming much narrower in front. Pal- 
pebral lobes situated at about the middle of the total length of the 
head. Anterior border not preserved, but apparently rather broad, 
connecting the fixed cheeks around the front of the glabella. Free 
cheeks, thorax and pygidium unknown. 

The approximate dimensions of the type specimen are: length, 3.5 
mm.; width, 4.75 mm. 


PTYCHOPARIA CALCIFERA Walcott. ? 
Plate I., Fig. 14. 


1879. Conocephahtes calciferus Walc., 82d Rep. N. Y. State Mus. 
Nat. eigt pe dli29: 

1886. Ptychoparia calcifera Wale., Bull. U. S. Geol. Surv., No. 30, 
Daa. 


Among the specimens from near Blairstown is a single, fragmentary 
individual, which may belong to Ptychoparia calcifera Walec., origi- 
nally described from the upper Cambrian of Saratoga county, New 
York. Nothing is preserved except the occipital segment of the head, 
which is produced into a long spine as in that species. 
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PTYCHOPARIA? sp. undet. 
Plate III., Fig. 13. 


A single specimen from Newton, which is different from any of the 
others in the collection, but is too imperfect for identification, may be 
provisionally referred to the genus Ptychoparia. 

The glabella is subelliptical in outline; glabellar furrows obsolete ; 
occipital furrow well defined; axial portion of occipital segment 
narrower than the width of the glabella in front. Fixed cheeks imper- 
fectly preserved, rather broad behind, becoming narrower anteriorly, 
and passing into the frontal limb; palpebral lobes small, apparently 
placed nearly opposite the anterior end of the glabella. Fixed cheeks, 
thorax and pygidium unknown. 

The approximate dimensions of the specimen are: length, 3.5 
mm.; width, 5 mm. 


PTYCHOPARIA sp. undet. 
Plate IIL. Fig. 9. 


This specimen from Newton cannot be identified with any of the 
described species of the genus Ptychoparia, to which it apparently 
belongs, but it is altogether too imperfectly preserved to be used as 
the type of a new species. 

The approximate dimensions of the specimen are: length, 8.5 
mm.; width, 13 mm. 


AGRAULOS SARATOGENSIS Walcott. 
Plate I., Figs. 7-9. 


1890. Agraulos saratogensis Walcott, Proc. U. 8. Nat. Mus., vol. 
XE. p. 276, pli, tie. 14. 


Description.—Head convex, nearly semi-circular in outline. ‘The 
cranidium irregularly, subpentagonal in outline, narrowest in front. 
Glabella moderately convex, longer than wide, the sides converging 
slightly towards the broadly-rounded anterior; surface smooth, not 
marked by lateral furrows; occipital furrow moderately well defined, 
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rather broad and shallow; occipital segment produced posteriorly at 
the centre, into a short, blunt protuberance, scarcely to be called a 
spine, and narrowing towards the sides. Dorsal furrow shallow, but 
fairly well defined. Fixed cheeks about one-half as wide as the 
glabella at the posterior margin of the head, narrowing anteriorly 
and merging into the frontal hmb. Palpebral lobes small, situated a 
little anterior to the middle of the head. The frontal imb one-fourth 
to one-sixth the length of the head, curved downward to the anterior 
borders, without any marginal furrow. Free cheeks convex, irregu- 
larly triangular in outline, without a marginal furrow or border, with 
a short, rounded, genal spine. Pygidium sub-semi-circular in out- 
line, strongly convex, marginal furrow slight or entirely obsolete; 
axial lobe occupying nearly one-half the entire width and reaching 
to the posterior margin, divided by four transverse furrows, of which 
the two anterior ones are much the stronger; plure crossed by two 
furrows corresponding to the two anterior ones of the axial lobe. 

The approximate dimensions of a large head are: length, 14.5 mm.; 
width, 24 mm. 

Remarks.—This species was first described by Walcott from near 
Saratoga Springs, New York. In the original description mention 
is made of indistinct, glabellar furrows, but they are not shown in 
the illustration accompanying the description, and are wholly absent 
from the New Jersey specimens. The pygidia associated with the 
New Jersey specimens does not entirely agree with the description of 
that portion of the species as it occurs at Saratoga, the transverse 
furrows being much less conspicuous. Notwithstanding these dif- 
ferences, the specific identity of the specimens from the two localities 
can scarcely be questioned. Most of the specimens observed are 
smaller than the one illustrated, some of them being less than 5 mm. 
in length. 


SOLENOPLEURA JERSEYENSIS Weller. 
Plate II., Figs. 1-8. 


1899. Lnostracus? jerseyensis Weller, Geol. Surv. N. J., Ann. Rep. 
of State Geol. for 1899, p. 51, pl. 1, figs. 1-8. 


Description.—Glahella large and prominent, longer than wide, sub- 
quadrangular or subelliptical in outline, marked by two pairs of faint, 
lateral furrows, of which the anterior pair are transverse in their 
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direction, each one extending about one-third the width of the glabella, 
and are sometimes nearly or quite obsolete; the posterior pair are 
always present, although sometimes nearly obsolete, arching back- 
‘wards towards the occipital furrow. Occipital segment separated 
from the glabella by a deep and rather wide occipital furrow, pro- 
duced posteriorly in a broadly-triangular spine, which is slightly at- 
tenuate towards the extremity. Fixed cheeks broad behind, somewhat 
-convex, bending downward to the lateral margins; the frontal limb 
bending upward and forming a rather conspicuous, elevated rim in 
front. Facial sutures slightly curved inward anteriorly and bending 
outward posteriorly to the posterior margin, their direction being 
somewhat sigmoidal. Position and form of pelpebral lobes not defi- 
nitely shown in the specimens. Pygidium small, much broader than 
long, obtusely subangular at its posterior extremity; axis prominent 
and strongly convex, consisting of five segments, with indications of 
a sixth one posteriorly, its posterior extremity abruptly rounded and 
reaching to the posterior margin of the pygidium; plure nearly flat, 
with a slight marginal groove, divided into five segments. 

The approximate dimensions of the largest cranidium observed are: 
length, 6.2 mm.; width, 7.5 mm. 

Remarks.—The true generic position of this species must remain 
‘in doubt until a complete revision of the genera of American Cam- 
brian trilobites has been made. When first described the species was 
referred to Liostracus. This generic reference, however, was evi- 
dently wrong, and is now changed to Solenopleura, which may also 
eventually prove to be an incorrect reference. 


ANOMOCARE PARVULA Ni. Sp. 
Plate TIL, Hig. 22: 


Description.—Cranidium convex, broadly subquadrangular in out- 
line, the anterior margin broadly rounded. Glabella tumid, sub- 
quadrangular in outline, nearly as broad as long, not marked by 
jateral furrows, the sides parallel, the anterior extremity truncated. 
Occipital furrow well defined; margins of occipital segment parallel. 
Fixed cheeks broad, united anteriorly by a broad frontal limb, with a 
convex border along its anterior margin, behind which is a broad, 
concave furrow, becoming convex towards the glabella. Palpebral 
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lobes prominent, situated nearly opposite the anterior extremity of 
the glabella. Free cheeks, thorax and pygidium unknown. 
The approximate dimensions of the type specimen are: length, 3.25 
mm.; width, 4.5 mm. % 
Remarks.—This species is placed in the genus Anomocare on ac- 
count of its broad frontal limb, a character which it shares with mem- 


bers of that genus. 


DIKELOCEPHALUS NEWTONENSIS Nl. Sp. 
Plate III., Figs. 1-7. 


Description—Head convex, sub-semi-circular in outline. Crani- 
dium irregularly subquadrangular in outline. Glabella moderately 
convex, longer than wide, subquadrangular in outline, the anterior ex- 
tremity somewhat truncated, the lateral margins converging an- 
teriorly; crossed by three transverse furrows, the first of which 
is very faint, but extends continuously across the glabella, its 
lateral extremities directed slightly forward, so that the fur- 
row describes the are of a circle; the second furrow opposite the 
palpebral lobes, parallel with the first, but much more deeply im- 
pressed; the third, or occipital, furrow is usually nearly straight, but 
sometimes with its lateral extremities directed slightly forward, about 
as deeply impressed as the second furrow; occipital segment depressed, 
convex, not rising higher than the glabella in front of it. Fixed cheeks 
less than one-half the width of the glabella, longitudinally convex, 
moderately depressed below the level of the glabella opposite the pal- 
pebral lobes, but more deeply depressed, both anterior and posterior, 
to this point. Palpebral lobes situated at about the middle of the 
length of the head. Frontal limb rather narrow, convex at the mar- 
gin, separated from the anterior extremity of the glabella by a shallow, 
rounded groove. Free cheeks large, with long genal spines, which 
are frequently broken off; convex toward the eyes, with a convex 
marginal border separated from the inner portion of the cheek by 
a rather broad, concave depression. Pygidium subsemi-circular in 
outline, its margin entire, about one and one-half times as wide as 
long; axis prominent, especially posteriorly, tapering gradually to the 
somewhat sharply-rounded posterior end, crossed by five transverse 
furrows, which become more and more nearly obsolete posteriorly ; 
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plure convex near the axis, but becoming flattened or broadly con- 
cave near the margin, with five, or, in the larger specimens, six, dis- 
tinct grooved segments. 

Remarks.—This is by far the commonest trilobite in the fauna at 
Newton, it being represented by fragments of a hundred or more 
individuals in the collection. ‘These vary greatly in size, the smallest 
pygidium being not over 4 mm. in length, while the largest one ob- 
served, when complete, could not have been less than 30 mm. in 
length. The fragments of heads which have been observed also indi- 
cate a great variation in size; several fragments which, however, can- 
not be certainly determined as belonging to this species because of 
their imperfection, must have been portions of a trilobite head which, 
when complete, could not have been less than 50 mm. in breadth. 
All of these fragments of both heads and pygidia which are perfectly 
enough preserved for generic identification seem to belong to a single 
species. 

Among the free cheeks observed, a considerable variation in the 
length of the genal spine is exhibited. The longer spines observed 
must have been equal to the length of the heads of which they were 
a part, and are extended into a very slender point posteriorly. The 
shorter spines have blunter, rounded points, and may simply indicate 
that the terminal portion has been broken away. 

The species most closely resembles D. pepinensis Owen, from the 
Potsdam sandstone of Wisconsin, but differs from that species, espec- 
ially in the pygidium, which, in D. pepinensis, is nearly semi-elliptical 
in outline, with a much more pointed axial lobe. The species differs 
from D. hartit Wale., described from the upper Cambrian limestone 
of Saratoga county, New York, in the anterior convergence of the 
sides of the glabella and in the different shape of the pygidium, which, 
in D. hartu, has the anterior margin curving backward laterally to 
such an extent that the outline of the whole pygidium is nearly 
elliptical. The axial lobe of the pygidium of D. harti is also much 
more pointed than in the species under consideration. The pygidium 
of D. newtonensis resembles that of D. devinet Bill., but the head is 
quite different. The pygidium also resembles that of a species illus- 
trated, but not named, by Hall in Foster and Whitney’s Report on 
the Lake Superior Land District, pl. 23, fig. 3 e. 


_——_——_—— 


CHAPTER VII. 
FAUNAS OF ORDOVICIAN AGE. 


The Ordovician faunas in New Jersey represent two distinct hori- 
zons, and the strata containing them are separated by a conspicuous 
physical break. The oldest Ordovician fauna represents the Beek- 
mantown ( =Calciferous) stage of the New York series, and occurs 
in the uppermost beds of the Kittatinny limestone, with no apparent 
physical break separating the strata from those bearing a Cambrian 
fauna. This fauna has been found at but a single locality—near 
Columbia. 

The younger Ordovician fauna represents, in general, the Trenton 
stage of the New York series, and occurs in strata which le uncon- 
formably upon the Kittatinny limestone, with a basal conglomerate - 
between them. The limestones bearing the Trenton fauna have a wide 
distribution through the Kittatinny valley, in the northwestern por- 
tion of the State, and are usually more or less fossiliferous, although 
the fossils are frequently poorly preserved. 

These two Ordovician faunas will be described separately, the first 
one which occurs in the upper strata of the Kittatinny limestone 
being the older. 
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DESCRIPTION OF SPECIES IN THE BEEKMANTOWN FAUNA. 
MOLLUSCOIDEA. e 
BRACHIOPODA. 


DALMANELLA WEMPLEI Cleland. 
Plate IV., Figs. 10-12. 


1900. Dalmanella (Orthis) wemplei Cleland, Bull. Am. Pal., No. 
135). 7, plo 1%, fess lO 15: 


Description.—Shell small, subquadrangular or subelliptical in out- 
line, a little wider than long, hinge-line a trifle shorter than the 
greatest width, cardinal extremities angular or a little rounded. 
Pedicle valve strongly convex, the highest point being posterior to 
the middle; beak elevated, projecting beyond the hinge-line; cardi- 
nal area high, slightly arched. Brachial valve less convex than the 
pedicle, with a mesial flattening, which sometimes becomes a shallow 
sinus towards the front. Surface of each valve marked by from ten 
to sixteen stronger, radiating coste, with finer ones between. 

The dimensions of the largest specimen observed, a brachial valve, 
are: length, 6 mm.; width, 8.5 mm. A smaller pedicle valve meas- 
ures: length, 5 mm.; width, 5.5 mm. 

Remarks.—There seems to be no doubt as to the identity of this 
little shell with D. wemplet, described from the Beekmantown beds, 
near Fort Hunter, New York. *It is represented by numerous speci- 
mens in the collection, which exhibit considerable variation in outline 
and surface markings. The proportional length and breadth vary 
from being nearly equal in some specimens to others in which the 
breadth is one and two-thirds the length. In all specimens, however, 
the breadth is the greater dimension. In most of the specimens the 
presence of stronger, radiating coste, with less conspicuous ones 
between, can usually be easily recognized, but in some specimens, 
which apparently belong to the same species, this alternation is not 
conspicuous. The species is most closely allied to D. macledi Whitf., 
from the Beekmantown limestone at Beekmantown, New York, and 
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it is quite possible that the two species should be considered as the 
same, but the New Jersey specimens seem to differ from that species 
in being less nearly subcircular and in having a proportionally longer 
hinge-line. 

This species occurs most abundantly in a stratum a few feet above 
that containing Jllanurus columbiana, where it is not associated with 
any other species, except a minute, coiled shell, a single, imperfect 
specimen of which has been observed. 


DALMANELLA ELECTRA (Bill.). 
Plate IV., Fig. 138. 
1862. Orthis electra Billings, Pal. Foss., vol. I., p. 79, fig. ¥2. 


Description.—Shell wider than long, subquadrangular or subellipti- 
eal in outline, the hinge-line a little shorter than the greatest width, 
cardinal extremities angular. Pedicle valve moderately convex on 
the umbo, slightly flattened towards the cardinal extremities; the 
beak projecting somewhat beyond the cardinal margin; cardinal area 
narrow, concave above. Brachial valve not seen. Surface marked 
by about fifty fine, subequal, radiating coste, which increase by 
bifurcation. 

The dimensions of a nearly perfect pedicle valve are: length, 5.75 
mm.; width, 7 mm. 

Remarks.—This species is not so abundant as the last, and the only 
specimens observed occur in the bed with ///@nurus, near Columbia. 
The species may be distinguished from D. wemplev by its finer strie, 
which do not alternate in size, and by its less convex pedicle valve, 
which is slightly flattened toward the cardinal angles. 
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SYNTROPHIA LATERALIS (Whitf.). 
Plate IV., Wigs. 14-15. 


1886. Triplesia lateralis Whitfield, Bull. Am. Mus. Nat. Hist., vol. 
I., p. 303, pl. 24, figs. 9-11. 


Description.—Shell subelliptical in outlne, hinge-line about two- 
thirds the greatest width, cardinal extremities broadly rounded. 
Pedicle valve moderately convex, most prominent on the umbo, 
slightly flattened toward the cardinal angles; beak rather blunt, pro- 
jecting beyond the cardinal margin, slightly incurved; mesial sinus 
broad, shallow and ill-defined, not reaching to the beak. On some ex- 
foliated specimens a dark line, representing the median septum, may 
be detected extending forward from the beak for several millimeters. 
Surface marked by fine, concentric lines of growth. Brachial valve 
not seen. 

The dimensions of an average specimen are: length, 7.5 mm.; 
width, 11 mm. 

Remarks.—None of the New Jersey specimens of this species are 
very perfectly preserved, and they differ in some minor respects from 
Whitfield’s illustrations of the types of the species from Fort Cassin, 
but there can scarcely be a doubt as to the identity of the shells from 
the two localities. The New Jersey specimens are proportionally a 
little longer than the original illustration of the species, and the 
mesial sinus of the pedicle valve is a little less angular, but these 
differences can scarcely be more than individual variations. The 
shell described as Syntrophia palmata by Cleland from Fort Hunter, 
New York, is also probably specifically identical with Whitfield’s 


species and the New Jersey specimens. 
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MOLLUSCA. 
GASTROPODA. 
CYRTOLITES sINUATUS H. & W. 
Plate IV., Fig. 9. 


18%". Cyrtolites sinuatus H. & W., U. S. Geol. Expl., 40th par., vol. 
Ue) arse ty elles Tp uileae i ros 


Description.—Shell laterally compressed, composed of about twoi( ?) 
slightly-embracing volutions. Cross-section of the outer volution sub- 
triangular, the dorso-ventral diameter much greater than the lateral. 
Sides of the outer volution marked by a broad depression, which 
produces a conspicuous carination upon the dorsum of the shell for 
one-half the entire width of the outer volution.. At the inner border 
of this depression the sides of the shell are somewhat abruptly ele- 
vated, then are rather narrowly rounded, dropping almost vertically 
into the umbilicus. The umbilicus large, exposing the inner volutions. 

The maximum diameter of the only specimen observed is 8 mm. 

Remarks.—The single specimen of this shell which has been ob- 
served in the New Jersey collections has only one side exposed. It 
agrees with the description and illustrations of the typical C. sinuatus 
described from the Pogonip limestone of Nevada, except that the 
lateral compression of the outer volution is even greater than in the 
Nevada shell, so that the portion of the shell immediately surround- 
ing the umbilicus stands up conspicuously as a rounded ridge. 


BELLEROPHON? sp. undet. 
A single, imperfect specimen of a minute species of a Bellerophon- 


like shell has been observed in this fauna near Columbia. The 
diameter of the specimen is less than 5 mm. 
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RAPHISTOMA COLUMBIANA DN. sp. 


Plate IV., Figs. 3-5. 


Description.—Shell about twice as wide as high, spire slightly ele- 


vated, with about three and one-half volutions, which are flat above 
and rounded below. The periphery sharply rounded, a little raised 
above the flattened portion of the volution within. On the rounded 
portion of the outer volution, just below the periphery and parallel 
with it, is a rather broad, shallow, ill-defined sulcus. Umbilicus 
small. Surface nearly smooth, the lines of growth being almost 
obsolete. 

The dimensions of the type specimen are: maximum diameter, 13 
mm.; height, 6.5 mm. 

Remarks.—In general form this species resembles R. staminea Hall, 
from the Chazy limestone, but the upper portion of the volution is 
flatter, the conspicuous hnes of growth described in that species are 
absent and the shell is smaller. In the internal casts the elevation 
of the periphery is not exhibited, the elevation, as well as the obscure 
sinus below, being the result of a thickening of the shell along that 
line. Such an elevation of the outer border of the shell is one of 
the characteristic features of the genus Helicotoma, and it is pos- 
sible that the species under discussion should be placed in that genus. 


LIOSPIRA sp. undet. 


A single specimen of a minute, coiled shell, 3 mm. in diameter, 
with about two complete volutions, may probably be referred to the 
genus Liospira. Only the low spire of the shell is exhibited, the 
opposite side being buried in the matrix. The specimen occurs asso- 
ciated with Dalmanella wemplei in a bed a few feet above that in 
which most of the species were obtained near Columbia. 


——— 
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OPHILETA? sp. undet. 


Among the specimens collected at Columbia are numerous frag- 
mentary examples of a small, depressed, dish-like, coiled shell, with 
a broad, open umbilicus, which may be a member of the genus 
Ophileta. The specimens do not exceed 10 mm. in diameter. 


ECCYLIOMPHALUS SUBELLIPTICA Nn. Sp. 
Plate IV., Fig. 6. 


Description.—Shell loosely coiled, consisting of a little more than 
one volution, which increases gradually in diameter. Cross-section 
of the tube subelliptical in outline, slightly flattened above, sub- 
angular at the inner, upper margin, and rather sharply rounded on 
the periphery. Shell substance rather thick, nearly smooth or marked 
by indistinct lines of growth. : 

The dimensions of an average specimen are: maximum diameter, 
27 mm.; width of outer volution at aperture, 7 mm.; height of same, 
5 mm.; distance between the outer and inner volutions at the aper- 
ture, 2.75 mm. 

Remarks.—In none of the specimens observed is there more than 
about one and a quarter volutions preserved, but the inner extremity of 
the shell is always somewhat blunt, so that some of the older portion of 
the shell may have been removed. The shell resembles H. priscus 
Whitf., from the Beekmantown limestone at Beekmantown, New 
York, but the size of the volutions increases more gradually, and 
none of the longitudinal flutings of that shell have been observed. 
It agrees even more closely with H. multiseptarius Cleland, from 
strata of similar age near Fort Hunter, New York, but lacks the 
strongly-concave, transverse septa of that species. 


9 
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POLYGYRATA n. gen. 


Shell depressed-conical, with many non-embracing volutions, whose 
cross-sections are rhomboidal. The umbilicus broad and open, its 
sloping sides subparallel with the sloping sides of the spire. The 
genus probably includes both sinistral and dextral species. Type of 
the genus P. sinistra. 


POLYGYRATA SINISTRA N. §p. 
Plate IV:, Figs. 1-2. 


Description.—Shell large, sinistral, depressed, conical. Volutions 
many, slightly elevated at the suture, not at all embracing. Umbilicus 
broad and open, its sloping sides subparallel with the sloping sides 
of the low spire. Cross-section of the volution rhomboidal, the width 
being twice the depth. 

Maximum diameter of the type specimen, 37 mm. 

Remarks.—The most perfect specimen of this species in the collec- 
tion has been used for the construction of the diagrammatic illustra- 
tions here presented. In the vertical view the sutures actually pre- 
served are represented by the full lines, the broken lines indicating 
the portion which has been supplied. On one side the specimen is 
broken in such a manner as to exhibit a cross-section of several volu- 
tions, and from this the cross-section of the shell here presented has 
been constructed. 

This species resembles Huomphalus polygyratus Roem.,* from the 
lower Ordovician (?) of Texas, but differs from it in being a sinistral 
shell and in having the cross-section of the volutions much broader. 
The two species described by Meek} from the lower Ordovician of 
Utah, under the names Raphistoma? rotuliformis and Raphistoma? 
trochiscus, are also similar shells, but, ike 2. polygyratus, both have 
dextral spires, and they are much smaller than either the Texas or 
New Jersey shells. Plewrotomaria hunterensis Cleland, from neay 
Fort Hunter, New York, is another species of this group which re- 
sembles the New Jersey shell quite closely, but is coiled in a dextral 


* Die Kreidebildungen von Texas (1852), p. 91, pl. XL, figs, 4a—40. 
7 U. S. Geol. Expl., 40th par., pp. 18, 19, pl. L., figs. 2-3. 
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direction. All these species agree in having the broad, open umbilicus, 
and it is possible that all should be included in a single genus, which 
would, in that case, include both sinistral and dextral shells. 


PLATYCERAS ? COLUMBIANA MN. sp. 
Plate IV.,, Figs. t-8. 


Description.—Shell laterally compressed, composed of about two. 
volutions ; apex small. closely incurved, slightly depressed below the 
general plane of the shell. Outer volution expanding rapidly, sharply 
carinate along the dorsum; one side gently convex and but slightly 
elevated above the apex of the shell; the opposite side much more 
convex and rounding into a rather broad, open umbilicus. Surface 
of shell not well preserved, but apparently smooth, save for some 
inconspicuous lines of growth. 

The dimensions of the type specimen are: maximum diameter, 13.5 
mm.; length of aperture, 12 mm.; width of same, about 5 mm. 

Remarks.—Only two specimens of this species, exhibiting opposite 
sides of the shell, have been observed, both of which have one side 
buried in the matrix. There is some question as to the genus in 
which this species should be placed. In a general way it resembles 
some species of Raphistoma or of Maclurea, but it differs from any 
of these in its small number of volutions, the outer one of which 
expands rapidly. It does not altogether agree with members of the 
genus Platyceras, but it may be provisionally considered as a much- 
compressed species of this genus. 


CEPHALOPODA. 


CYRTOCERAS sp. undet. 
Plate III., Figs. 7-8. 


Only two specimens of cephalopods have been observed in the fauna. 
One is a weathered, longitudinal section, exhibiting the chamber of 
habitation and a little more than 10 mm. of the septate portion oi 
the shell. The other is an imperfect fragment of a shell about 8 
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mm. in length, whose transverse outline, so far as preserved, is semi- 
elliptical. The complete cross-section seems to have been ovate in 
outline, with the siphuncle near the broader side, though this cannot 
be certainly determined from the specimen. In this specimen several 
sutures are preserved, which are .5 mm. apart. In the specimen 
exhibiting the longitudinal section the sutures are slightly more 
distant and the shell is shghtly curved. It is not certain that both 
these specimens belong to the same species, but neither of them is 
well enough preserved for identification. 


ARTHROPODA. 
TRILOBITA. 


ISOTELUS CANALIS Whitf. 
Plate III., Figs. 5-6. 


1886. Asaphus canalis Whitf., Bull. Am. Mus. Nat. Hist., vol. I, p. 
336, pl. 34, figs. 1-8. 

1889. Asaphus canalis Whitf., Bull. Am. Mus. Nat. Hist., vol. IL., 
p-. 64, pls. 11-12. 


This species is represented only by fragments of the free cheeks, 
genal spines and pygidia. The largest fragmentary free cheek ob- 
served indicates an individual with a breadth of 50 mm. or more. 
This specimen, with a fragmentary pygidium of similar size, has been 
illustrated. The species resembles J. gigas of the Trenton limestone, 
but is proportionally much broader, the head and pygidium being 
nearly semi-circular in outline. It also differs from J. gigas in the 
presence of well-developed genal spines, in this respect resembling 
I. megistos. Broken fragments of these spines are the most common 
portion of the trilobite preserved in the limestone at Columbia. Some 
of the specimens, with no part of the remaining portion of the free 
cheeks preserved, are 30 to 40 mm. in length, and the individuals to 
which these large spines belonged must have been at least twice as 
large as the specimens illustrated, as large, in fact, as the nearly 
complete specimen illustrated by Whitfield from Fort Cassin, on Lake 
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Champlain. The specimens from the Trenton limestone of Minne- 
sota, referred provisionally to this species by Clarke,* do not possess 
the nearly semi-circular head and pygidium of the Fort Cassin and 
New Jersey specimens, and are probably specifically distinct. 


ILLAENURUS COLUMBIANA DN. sp. 
Plate V., Figs. 1-4. 


Description.—Head semi-elliptical in outline; glabella subquad- 
rate, strongly convex, occupying the entire width of the cranidium 
in front of the eye-lobes. The dorsal and occipital furrows nearly 
obsolete. Fixed cheeks small, subtriangular, restricted to the region 
back of the eye-lobes. Eye-lobes prominent, centrally located. Facial 
suture cutting the anterior margin of the head nearly in line with 
the base of the eye-lobes, passing in a nearly straight line to the 
anterior margin of the eye-lobe, and, after encircling this lobe, 
curving gently outward to the posterior margin. Free cheeks about | 
one-third longer than wide, genal angles broadly rounded. On ex- 
foliated specimens an indistinct, flattened rib extends the entire 
length of the head along its median line. Pygidium semi-elliptical in 
outline, axis ill-defined, with three or four nearly obsolete segments. 
Plure smooth, convex, segments obsolete. Surface of test smooth, 
except near the outer border of the free cheeks, where it is finely 
pitted, and near the genal angles, where it is marked with fine, raised 
lines parallel with the border. 

The dimensions of a large cranidium are: length, 23 mm.; width 
at eye-lobes, 22 mm. A large pygidium is 13.5 mm. long and 17 mm. 
wide. 

Remarks.—This is one of the commonest species in the Beekman- 
town fauna near Columbia, and the cranidia occur in all sizes, from - 
3 or 4 mm. in length to that of the large specimen illustrated, having 
a length of 23 mm. The pygidia are not so abundant as the cranidia. 

Four species of the genus I/le@nwrus have previously been described : 
I. quadratus Hall, from the Potsdam sandstone of Wisconsin; J. 
convecus Whitf., from the Lower Magnesian limestone of the same 
State; 7. dia Walcott, from the Upper Cambrian of Texas, and J. 


* Pal. Minn., pt. II., p. TOT. 
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eurekensis Walcott, from the Pogonip limestone of Nevada. The 
New Jersey species attains a larger size than any of the others, 
judging from their published illustrations. It differs from J. quad- 
ratus Hall in its less quadrangular cranidium, its proportionally 
narrower free cheeks and in its much more elongate pygidium. From 
I. convexus Whitf. it differs in having more prominent eye-lobes, in 
having a broader cranidium anteriorly and in having a much more 
elongate pygidium. From J. dia Wale. it differs in having a more 
elongate head, with narrower fixed cheeks in front. From J. ewrekensis 
Wale. it may be distinguished by its more pointed and narrower 
cranidium anteriorly and by its somewhat narrower free cheeks. 

The pygidium described as Asaphus convexus Cleland, from the 
Beekmantown limestone near Fort Hunter, New York, is evidently 
the pygidium of J. columbiana, and if Whitfield had not already de- 
scribed a member of the genus under the same specific name, Cle- 
land’s name would have been adopted. Associated with the pygidium 
called Asaphus convexus is an imperfect cranidium, which has been 
briefly described and illustrated by Cleland under the name Bathyurus 
sp.? This cranidium, also, in all probability is an incomplete speci- 
men of our J/lenurus columbiana. 


BATHYURUS? sp. undet. 


A single specimen of a small, pustulose, trilobite glabella has been 
detected in the Beekmantown fauna from near Columbia, which bears 
some resemblance to Bathyurus conicus Bill., as illustrated by Whit- 
field,* from Beekmantown, New York. The New Jersey specimen 
is only 3 mm. in length, however, which is about one-third the size 
of Whitfield’s specimens. Another similar species is Bathyurus ellvp- 
ticus Cleland,+ from beds of similar age near Fort Hunter, New 
York, but the New Jersey specimen is also smaller than this species. 


* Bull. Am. Mus. Nat. Hist., vol: II., p. 61, pl. 18, figs. 15-21. 
+ Bull. Am. Pal., No. 18, p. 17, pl. 16, figs. 5-6. 
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DESCRIPTION OF SPECIES IN THE TRENTON FAUNA. 
COELENTERATA. 
SPONGIAE. 
HINDIA PARVA Ulrich. 
Plater Vile Hiss. ie 


1889. Hindia parva Ulrich, Am. Geol., vol. III., p. 244. 
ISI parva W., & S., Pal. Minn. pt: 1) p. 79; pl. G, 
figs. 7-9. 


Description—“Sponges free, globular in form, with an even, 
rounded surface. Specimens vary between 5 and 10 mm. in diameter, 
but in a large proportion of the specimens seen the diameter varies 
but little from 7 or 8 mm.”—UlIrich. 

Remarks.—Specimens of a small, globular sponge have been recog- 
nized from various localities in the collections of Trenton limestone 
fossils. ‘They agree perfectly in external characters with the original 
description of Hindia parva, and are also indistinguishable from 
authentic specimens of that species from Wisconsin. Their condition 
of preservation is not such as to show the internal structure in thin 
sections. 


RECEPTACULITES OCCIDENTALIS Salter. 
Plate VI., Figs. 2-4. 


1859. Receptaculites occidentalis Salter, Can. Org. Rem., Dec. 1, 
pa 4o.; pl. LO, figs: 17: 

1884. Receptaculites occidentalis Hinde, Quart. Jour. Geol. Soc., 
Lond., vol. XI, p. 842, pl. 37, fies. 3-3 m. 


Description.—Sponge forming discoid or flattened, saucer-like ex- 
pansions, attaining a diameter of 200 mm., and having a thickness 


varying from 4 mm. at the centre of the disk to 12 mm. at the margin. 
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The disk itself composed of vertical rods or spicules, with their ex- 
tremities expanded and more or less flattened to form the two sur- 
faces of the disk. The shafts of the spicules are cylindrical, about 
1 mm. or slightly more in thickness, and separated from each other 
by interspaces about equal to their own thickness. The arrangement 
of the terminations of the spicules upon the surface of the disk is 
in curved, radiating lines, crossing after the manner of the engine- 
turned ornamentation of a watch. The expanded outer extremities 
of the spicules are rhomboidal in outline, leaving narrow, linear inter- 
stices on each side between adjoining spicules. A short distance above 
the flattened, rhomboidal extremity there are four connecting pro- 
cesses, which join the spicule with each of the adjoining ones. The 
inner extremities of the spicules are also expanded and joined to- 
gether to form the inner surface of the disk. 

Remarks.—Specimens of this species of Receptaculites are not un- 
common in the lower beds of the Trenton limestone in New Jersey. 
The manner of preservation is always such as to exhibit poorly the 
structure of the fossil, as they can usually be detected only upon 
weathered surfaces of the rock, and are usually but fragmentary speci- 
mens. The largest specimen observed has a maximum diameter of 
100 mm., but it is only a fragment, and, when complete, must have 
been at least 200 mm. in diameter. 


ANTHOZOA. 


STREPTELASMA CORNICULUM Hall. 
Plate VI., Figs. 6-7. 


1901. Streptelasma corniculum Lambe, Cont. to Can. Pal., vol. IV., 
pt. Liep. 108, pls 6, figs. (7 b: 


Description—‘Corallum simple, elongato-conical, curved, gradually 
increasing in size from a pointed base until a maximum breadth of 
about 3 cent. is reached in a length of between 6 or 7 cent., average 
size somewhat smaller. Outer surface marked transversely by accre- 
tion ridges of rather variable size and disposition. Epitheca com- 
plete, with distinct septal furrows. Calyx moderately deep, with 
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steep sides and a convex floor; its depth, measured from the centre 
of its floor, is equal to rather less than one-third of the height of 
the corallum. Septa well developed, of two orders—primaries and 
secondaries—alternating, numbering in all mature individuals from 
ninety to one hundred and twenty, the primaries reaching the centre, 
with their inner ends twisted, the secondaries extending but a short 
distance inward from the wall. The free edges of the septa in the 
calyx are denticulated. Dissepiments at times having the appearance, 
in longitudinal sections of the corallum, of true tabule, irregular, 
subordinate to the septa between which they curve upwards convexly 
toward the centre of the visceral chamber, where they lose their 
individuality, and form, with the twisted inner ends of the primary 
septa, an axial area of cellulose structure.”—Lambe. 

Remarks.—This species occurs more or less abundantly in some 
strata of the Trenton limestone, but usually the specimens are in a 
poor condition of preservation. It is the only species of horn coral 
which has been recognized at this horizon. 


NYCTOPORA BILLINGSI Nich. 
Plate VIIL., Figs. 1-2. 


1879. Nyctopora billingsi Nicholson, Pal. Tab. Corals, p. 184, pl. 
9, figs. 3-3 c. 

1899. Nyctopora billingsi Lambe, Cont. Can. Pal., vol. IV., pt. L, 
p- 49, pl. 2, figs. 1-1 a. 


Description.—Corallum depressed hemispherical, spheroidal or pyri- 
form, attaining a diameter of 40 to 50 mm. Corallites polygonal, 1 
to 1.25 mm. in diameter, their walls of moderate thickness, in close 
contact and entirely coalesced. The septa rather thick, projecting 
but slightly into the cavity of the corallite, eight to twelve in number. 
Tabule horizontal, complete, two or three in the space of 1 mm. 
Mural pores minute, circular, arranged in no definite order. 

Remarks—The genus Nyctopora differs only from Columnaria in 
the presence of mural pores, and only one species of the genus has 
been described. This species most closely resembles Columnaria halli 
Nich. in the character of its septa, but the individual corallites are 
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much smaller, rarely attaining a diameter of more than 1.25 mm., 
while in C. halli they are usually about 3 mm. in the adult condition. 
The corallum of C. halli also grows to a much larger size than does 
Nyctopora. The presence of mural pores can only be detected in 
thin sections of the coral. 


ROMINGERIA ? TRENTONENSIS 0. sp. 
Plate Vile hica 5: 


Corallum consisting of loosely-spreading and sometimes anasto- 
mosing, irregularly subeylindrical, straight or curved branches, 5 to 
10 mm. in diameter, each branch being formed by the aggregation 
of from six to ten of the subcylindrical corallites, which are in lateral 
contact throughout the greater portion of their length. The indi- 
vidual corallites subcylindrical in form, usually nearly straight, the 
sides diverging gradually from the initial point, attaining a length 
of from 5 to 10 mm. and a breadth of from 2 to 2.5 mm. The axes 
of the corallites diverge slightly from the axis of the branch of 
which they form a part, their sides in lateral contact, except distally, 
where at least the outer side and sometimes the whole corallite is 
free, and is frequently curved outward. The septa represented by 
vertical strie, of which about twenty-five can be recognized at the 
aperture of the larger corallites. Tabula present, but not abundantly. 

Remarks.—In some cases the surface of rather large slabs of lime- 
stone are entirely covered with fragments of the branching colonies 
of this coral. 'The colonies were apparently free throughout the 
greater part of their extent, being only attached basally. They have 
the general appearance of a large Aulopora, but apparently do not, 
as in that genus, grow parasitically upon other objects. The coral is 
entirely different from any of the heretofore-recognized species from 
the Trenton, and is referred provisionally to the genus Romingeria. 
This genus has not previously been recognized in strata older than 
the Niagaran, and the best-known species, R. umbellifera (Bill.), is 
from the Devonian. . R.? trentonensis differs from R. umbellifera in 
the form of the septa, they being represented by vertical strie, and 
not by rows of spinules, and in the absence of the verticillate manner 
of branching, which characterizes the Devonian species. 


PS 
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The specimens of this species which have been available for study 
are all imperfectly preserved, being present upon weathered surfaces 
of Trenton lmestone slabs. 


HYDROZOA. 
ACTINOSTROMA TRENTONENSIS nh. sp. 
Plate VI., Fig. 8, and Plate VII., Figs. 3-4. 


Description—Ceenosteum subglobose or pyriform, often exceedingly 
irregular in form. In cross-section, as exposed on weathered surfaces, 
it is seen to consist of a series of concentric layers or lamine, varying 
from 1 to 3 mm. in thickness, which, by the aid of a lens, are seen 
to be composed of minute, crowded, parallel fibres, whose direction 
is vertical to the surfaces of the lamine. In the thin, vertical section, 
under the microscope, the fibrous structure is conspicuously exhibited, 
the vertical fibres being irregularly joined together by vertical, lateral, 
plate-like expansions. In the thin, transverse sections the vertical 
fibres, with their lateral expansions, are seen to coalesce in a most 
irregular manner, leaving numerous, vertical openings, which are ex- 
eeedingly variable in form and size. 

The usual diameter of masses of this organism is from 25 to 40 mm. 

Remarks.—In the lower portion of the Trenton limestone, in strata 
which are probably of Black River age, certain beds are frequently 
more or less completely composed of the colonies of this organism, 
though upon the unweathered rock surfaces they often can scarcely 
be detected. On the weathered surfaces, however, they may usually 
be easily recognized by their texture and slightly different color, 
which distinguishes them from the matrix in which they are buried. 
The organism is clearly one of the Stromatoporoids, and has been 
placed provisionally in the genus Actinostroma, because of its con- 
spicous fibrous structure. It differs from the usual members of 
that genus, however, in the apparent absence, or at least small num- 
ber, of horizontal rods connecting the vertical fibres, which usually 
gives to the thin, vertical section of Actinostroma a reticulate ap- 
pearance. 
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MOLLUSCOIDEA. 
BRYOZOA. 


PRASOPORA SIMULATRIX Ulrich. 
Plate VIII., Figs. 1-38. 


1886. Prasopora simulatrix Ulr., 14th Ann. Rep. Geol. Nat. Hist. 
Surv. Minn., p. 85. 

1895. Prasopora simulatrix Ulr., Pal. Minn., pt. I., p. 245, pl. 16, 
figs. 1-10. 


“Zoarium discoid in the younger stages, becoming hemispheric or 
subconical with age; occasionally the centre part of the upper sur- 
face is drawn out, and in a few instances has been observed even to 
divide into two branch-like lobes. The last conditions, as well as 
various other irregular developments, are to be considered as abnor- 
mal. Base more or less concave, usually with a central cicatrix of 
attachment, beyond which it is covered with a concentrically-striated 
and wrinkled epitheca. Upper surface celluliferous. Height of 
zoarium varying from 5 mm. or less to 50 mm. or more; diameter 
from 10 to over 100 mm. Zoccia with direct, subcircular aper- 
tures, thin walls, those of neighboring cells generally in contact, ex- 
cept at the angles of junction, the latter being occupied by angular 
mesopores of variable, though usually small, size. In the youngest 
specimens the zowcia are the roundest, and the interspaces, occupied 
by the mesopores, the widest, while in the oldest the opposite condi- 
tions prevail. More or less conspicuous clusters of cells of larger 
size than the average occur at intervals of nearly 4 mm., measuring 
from centre to centre. Between these cells the mesopores are com- 
monly more numerous than elsewhere, and in nearly all cases con- 
stitute aggregations of variable extent and substellate form. In many 
cases, chiefly old examples, the mesopores between the zocecia occupy- 
ing the intermacular spaces might be overlooked, although, as shown 
in thin sections, they are really numerous even there. Diameter of 
an ordinary zocecium about 0.25 mm., with an average of eleven in 
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3mm. Those forming the clusters vary in size, generally, from 0.25 
to 0.88 mm. Acanthopores wanting. 

“Internal Characters—These, as shown in over one hundred thin 
sections, are very constant in all the essential parts. In tangential 
sections the form of the zocecial tubes varies from perfectly circular 
to polygonal, their walls in most cases being very thin, and the cavity 
of each intersected by the crescentic edges of one or more cysti- 
phragms. The opening left by the cystiphragms is generally lateral 
and of bi-convex shape; occasionally it is subcentrally situated and 
oval, but more commonly two or more cystiphragms combine to give 
it a subtriangular form. An abnormality is sometimes met with in 
the confluence of two zocecia. The zocecia are in contact with each 
other only in part, perhaps only at limited points, the imterspaces left 
between them being occupied by small mesopores. These vary some- 
what in number, and more so in size, but are always decidedly angular. 
At intervals they are collected into substellate macule of greater or 
less extent, and in the immediate vicinity of these the zocecia are 
of appreciably larger size than elsewhere. No evidence whatever of 
acanthopores has been detected. 

“In vertical sections the cystiphragms form continuous series on 
one or both sides of the tubes, according as they extend all around 
the circumference or embrace only a portion of the same, while an 
equal number of straight diaphragms crosses the remaining portion 
of the tube.”—Ulrich. The tabulation of the tubes is quite uniform, 
the cystiphragms averaging sixteen or seventeen in 2 mm. In the 
mesopores the diaphragms are simple, and average about eighteen in 
1 mm.° 

Remarks.—This species of bryozoan is the most common one in 
the Trenton limestone of New Jersey. As it usually occurs, it is 
firmly imbedded in the limestone, so that only the cross-sections of 
the specimens can be observed. Only rarely is a complete colony 
weathered free from the matrix. Thin sections of the New Jersey 
specimens show them to be identical with the typical form of the 
species as described from Kentucky, Tennessee and Minnesota. The 
variety orientalis, said to come from New York and Canada, has not 
been detected among the New Jersey specimens. 
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MONOTRYPA GLOBOSA Nl. Sp. 
Plate VIII., Figs. 4-6. 


Description.—Zoarium subglobular, 12 to 20 mm. in diameter, base 
or point of attachment small, the direction of the central zocecial 
tubes nearly straight, the lateral ones strongly curved outward and 
then downward, the intermediate ones becoming progressively more 
and more curved from the centre to the sides. Internally, as shown 
in tangential sections, the zocecia are rather thick walled, and their 
duplex character can be readily seen. They are polygonal in outline, 
and acanthopores are lacking. Mesopores of variable size are present, 
from none at all to three being in contact with each full-grown 
zocecium ; they are more abundant among groups of somewhat thicker- 
walled zocecia. As shown in longitudinal section, the mesopores are 
but the initial portion of normal zocecia, which rapidly increase in 
size to their normal condition, because of the rapid spreading of the 
tubes, due to their strong curvature towards the sides of the zoarium. 
Diaphragms are scarce, there rarely being more than a single one in 
the entire length of a zocecial tube, while many tubes are apparently 
entirely free from diaphragms. 

Remarks.—This species has not been found very commonly in the 
Trenton limestone of New Jersey, but it is quite distinct in its char- 
acters. It may always be recognized by its strongly-curved zocecial 
tubes and the small number of diaphragms. The surface characters 
of the species have not been determined, because all the specimens 
observed are firmly imbedded in the matrix. The groups of thicker- 
walled zocecia with more numerous mesopores, seen in the trangential 
sections, were probably somewhat elevated above the surface as mon- 
ticules. 


CALLOPORA sp. undet. 
Pilate VII., Fig. 5. 


Fractured specimens of Callopora are occasionally met with in the 
Trenton limestone of New Jersey, but they are always in a poor 
state of preservation, and their specific identity cannot be made out 
with any degree of certainty. The members of this genus of bryozoa 
have a more or less dendritic zoarium, with subcylindrical branches. 
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The zocecia are at first nearly parallel with the axis of the branches, 
but finally curve outward somewhat abruptly, so that theiz outer 
portion is at nearly right angles to the axis. Diaphragms are present 
abundantly in some species, but more rarely in others. 


PHYLLOPORINA,; FENESTRATA: (Hall). 
Plate VII., Fig. 6. 


1850. hétepora fenestrata Hall, 3d Rep. N. Y. State Cab. Nat. 
Hist., p. 170, pl. 2, figs. 1 a—e. 


Description.—Zoarium a reticulate expansion, with the branches 
irregularly anastomosing or united by transverse bars. The branches 
cylindrical, celluliferous on but one side, the obverse side marked 
by fine, raised, angular striz, whose general direction is longitudinal, 
but which, also, have transverse branches, which give to them an 
irregular, reticulate arrangement. 

The diameter of the branches is 0.3 or 0.4 mm., the transverse bars 
being somewhat smaller; the spaces between the branches are 1 min. 
or less. 

Remarks.—This species has been recognized only in the lower por- 
tion of the Trenton limestone, in strata which are probably of Black 
River age. The celluliferous surface has in no case been observed 
on the New Jersey specimens. Hall’s original illustration of the 
species shows the cells to be triangular or quadrangular in outline 
and arranged irregularly, from four to six occupying the entire width 
of each branch. The species can be distinguished from other members 
of the genus by its definite, transverse bars joining the branches of 
the zoaria, which, in Hall’s figures, are shown to be non-cell-bearing. 


RHINIDICTYA sp. undet. 
Plate VIII., Figs. 7-9. 


One or more species of Fhinidictya occur in the Trenton limestone 
of New Jersey, but the material is usually in too imperfect a condi- 
tion to be satisfactory for study. Some of the specimens seem to 
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agree more closely with R. trentonensis (Ulr.) than with any other 
described species, but the specific identification cannot be made with 
any certainty. In such specimens as exhibit the branching of the 
zoarium, the divisions are dichotomous and rather widely spreading. 
About eight rows of zocecia are present on each side of the zoarium, 
the specimens showing but little variation from this number. In 
most cases the external surface of the specimens adheres closely to 
the matrix, and the bifoliate zoarium divides along the mesotheca. 
The material may represent one or more undescribed species. 


BRACHIOPODA. 


LINGULA RICINIFORMIS Hall. 
Plate IX., Fig. 8. 


1847. Lingula riciniformis Hall, Pal. N. Y., vol. L., p. 95, pl. 30, 
figs. 2 a-c. 

1893. Lingula riciniformis Winchell and Schuchert, Pal. Minn., pt. 
I., p. 343, pl. 29, fig. 9. 


Description.—Shell subelliptical in outline, the anterior margin 
regularly rounded, the lateral margins slightly convex, subparallel, 
the postero-lateral margins rounded, the apex rather blunt. The two 
valves equally convex. Surface marked by concentric lines of growth. 
The dimensions of a rather small specimen are: length, 6 mm., and 
breadth, 3.5 mm. 

Remarks.—The little shell identified as this species is not uncom- 
mon in the Trenton limestone of New Jersey. but its condition of 
preservation is such that its distinctive characters cannot be deter- 
mined. In general size and form it resembles L..riciniformis far 
more closely than any other species, so that the identification is made 
with but little hesitation. The individuals studied vary somewhat in 
size, but 10 mm. is about the maximum length which has been ob- 
served. Upon many specimens, in their exfoliated condition, a slight, 
median furrow can be seen, extending backward from the beak to 
beyond the middle of the shell. In a few cases faint, radiating striz 
have been detected in the median portion of the shell near the front. 
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LINGULA PHILOMELA Bill. ? 
Plate IX., Fig. 7. 


1862. Lnngula philomela Billings, Pal. Foss., vol. L., p. 49, fig. 53. 
1893. Lingula philomela Winchell and Schuchert, Pal. Minn., pt. 
I., p. 342, pl. 29, figs. 7-8. 


A few imperfect specimens of a much larger species of Lingula 
than the last have been noticed in the New Jersey collections. This 
species attains a length of nearly 25 mm., with a breadth of 11 mm. 
It has much the form of LZ. philomela, and is therefore provisionally 
identified with that species. 


LINGULASMA GALENENSIS W. & S: 
Plate IX., Figs. 10-11. 


1892. Lingulasma galenensis Winchell and Schuchert, Am. Geol., 
vol. [X., p. 285. 

1893. Lingulasma galenensis. Winchell and Schuchert, Pal. Minn., 
De. Sec otepl aOss tes. iad 


Description.—Shell large, subquadrangular in outline, both valves 
convex. Anterior margin slightly convex, rounding narrowly at the 
sides into the straight, subparallel, lateral margins, the posterior 
margin convex, the postero-lateral angles rounded. Brachial valve 
more convex than the pedicle, the posterior third of its interior greatly 
elevated, as a concave platform, which is excavated in front and sup- 
ported medially by a septum, which terminates at about the centre 
of the valve. 

The dimensions of the only specimen observed are: length, 29 mm. ; 
breadth, 24 mm.; convexity of brachial valve, 10 mm. 

Remarks.—A single, imperfectly-preserved internal cast of this 
species has been observed. ‘The internal characters of the brachial 
valve are fairly well exhibited, showing the form of the platform 
and the mesial septum. The pedicle valve is so badly crushed that 
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its characters cannot be distinguished, but it is known that this 
valve also bears an internal, elevated platform somewhat similar to 
that of the brachial valve. The surface characters of the species 
cannot be recognized upon the New Jersey specimen. 


SCHIZOCRANIA FILOSA (Hall). 
Plate IX., Figs. 3—4. 


1875. Schizocrania filosa Hall and Whitfield, Pal. Ohio, vol. II., p. 
73, pl. 1, figs. 12-15. 


Description.—Shell orbicular or subovate, the beak of the free or 
brachial valve projecting slightly beyond the limits of the circle, giving 
a somewhat greater diameter along the median line than in a trans- 
verse direction. Pedicle or attached valve discoid, very thin, deeply 
and broadly notched on the posterior side; the notch occupying nearly 
one-quarter of the circumference of the valve on the outer margin 
and extending nearly to the centre of the valve, its border thickened, 
especially at the base, which is rounded, with the centre marked by 
a shghtly-projecting point, marked by strong, irregular, concentric 
undulations parallel to the margin, but interrupted by the border of 
the notch. Brachial or free valve moderately convex, most prominent 
near the centre, its surface marked by fine, even, thread-like, radiating 
strie, which increase both by bifurcation and intercalation, and be- 
come stronger toward the border of the shell. 

Remarks.—The specimens of this species found in the Trenton lime- 
stone of New Jersey compare favorably with specimens of similar age 
from New York, but they do not grow so large as is usually the case 
with specimens from the Cincinnatian beds of the Ohio valley. The 
pedicle or attached valve has not been observed among the New Jersey 
specimens, the description of this portion of the shell being taken 
from Ohio specimens. 
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ORBICULOIDEA LAMELLOSA (Hall). 
Plate IX., Figs. 1-2. 


1892. Orbiculoidea lamellosa Hall and Clarke, Pal. N. Y., vol. VIIL., 
pt. I., pl. 4 #, fig. 12. 


Description.—Shell depressed-conical, nearly circular in outline, 
the apex of the brachial valve situated about one-third of the breadth 
of the shell from the margin. Surface marked by rather irregular, 
elevated, more or less lamellose, concentric lines, the grooves between 
the lines being rather wider than the ridges themselves. 

Pedicle valve not observed in the New Jersey collections. 

The dimensions of a nearly perfect brachial valve are: length, 9.5 ~ 
mm.; width, 8.75 mm.; convexity, 2.5 mm. 

Remarks.—With the possible exception of a single one, all the 
specimens of Orbiculoidea which have been observed in the Trenton 
limestone fauna of New Jersey belong to this species. It is char- 
acterized by rather conspicuous, sublamellose, concentric markings, 
and seems to agree with the descriptions and illustrations of O. 
lamellosa. 


ORBICULOIDEA sp. undet. 
Plate IX., Figs. 5-6. 


A single specimen of a peculiar shell, which is apparently one of 
the inarticulate brachiopods, has been observed in a collection of 
Trenton limestone fossils from near Branchville, New Jersey. The 
form of the shell is obliquely subconical, the elevation of the bluntly- 
rounded apex being about three-fourths the width of the shell. The 
length is somewhat greater than the width, the outline of the margin 
being nearly elliptical. 

The dimensions of the specimen are: length, 13 mm.; width, 10 
mm.; convexity, 7.5 mm. 

In general form the shell resembles some of the simple, cap-shaped 
gastropod shells, but the shell substance is that of the inarticulate 
brachiopods, such as Orbiculoidea, in which genus the shell has been 
placed provisionally. The pedicle valve has not been observed. 
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CRANIA sp. undet. ; 
Plate IX", Wig. 9: 


A few imperfect specimens of a species of Crania have been ob- 
served in the Trenton limestone of New Jersey. They resemble C. 
trentonensis Hall, but the apex of the brachial valve is usually close 
to the posterior margin. 


RAFINESQUINA ALTERNATA (Emm.). 
Plate IX., Figs. 12-13. 


1873. Strophomena alternata Meek, Pal. Ohio, vol. I., p. 88, pl. 7, 


Re Mics 
figs. 1-3. 


Description.—Shell semi-elliptical or semi-circular in outline; great- 
est breadth of the shell along the hinge-line; cardinal extremities 
rectangular or sometimes more acutely angular, sometimes compressed 
and moderately deflected; lateral margins a little convex or slightly 
sinuous posteriorly, rounding forward to the front, which is semi- 
circular in outline. Pedicle valve depressed, convex at the umbo, 
but usually much compressed over the whole visceral region in the 
adult (which includes the whole surface of the young and half-grown 
shells), becoming more convex, frequently more or less geniculate,, 
anteriorly and laterally, and thence more or less curved to the mar- 
gins of the shell. Cardinal area of moderate height, flat and directed 
obliquely backward, nearly at right angles to that of the other valve ; 
beak small, scarcely distinct from the margin of the area, minutely 
perforated; delthvrium broadly triangular and arched over by the 
deltidium, which is deeply sinuous on its inner edge, the sinus being 
nearly or quite closed by the cardinal process and chilidium of the 
other valve. 

Brachial valve flattened on the umbonal and cardinal regions, 
gently or more or less strongly concave in the central and anterior 
portions, and curved upward around the anterior and lateral margins ; 
beak small, but projecting slightly beyond the edge of the area, which 
is very narrow or sublinear, and directed nearly in the plane of the 
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valve. Surface of both valves marked by numerous, moderately-fine, 
radiating coste. Those of the pedicle valve usually imcreasing by 
intercalation, and usually arranged with one to six or eight smaller 
and shorter ones between each two larger and more prominent ones, 
the largest one of which often occupies the mesial line. On the 
brachial valve the radiating strie more frequently increase by divi- 
sion, and are usually more uniform in size. In addition to the radi- 
ating lines, the shell is marked by numerous, minute, regular, closely- 
arranged, concentric strize, which are visible only on well-preserved 
specimens by the aid of a magnifying glass. A few more or less dis- 
tinct, subimbricating lines of growth are also seen near the free mar- 
gins of adult shells. 

The approximate dimensions of a nearly-complete pedicle valve are : 
length 26 mm.; width, 31 mm. The species at times attains a much 
larger size than this, but the New Jersey specimens are usually smaller. 

Remarks.—This very characteristic Ordovician brachiopod occurs 
abundantly in some strata of the Trenton limestone of New Jersey. 
Usually, however, it is not an abundant form, and the specimens 
are imperfectly preserved. The shell is a variable one in most of its 
characters, but it may always be recognized by its convex pedicle 
valve, with conspicuously alternating, radiate markings. 


PLECTAMBONITES SERICEUS (Sowerby). 
Plate IX., Figs. 14-15. 


1873. Leptena sericea Meek, Pal. Ohio, vol. I., p. 70, pl. 5, figs. 
3.a-h. 


Description.—Shell subsemi-elliptical or subsemi-circular in out- 
line, coneavo-convex, hinge-line equaling or usually a little longer 
than the breadth of the valves in front; cardinal extremities varying 
from nearly rectangular to acutely angular, anterior and lateral mar- 
gins, forming together a nearly-regular, semi-circular curve. Pedicle 
valve moderately convex, nearly evenly, but gently, arched along the 
median line from the beak to the front; beak yery small, scarcely, 
f at all, distinct from the cardinal margin; cardinal area two to 
three times as high as that of the opposite valve, inclined backward 
or more or less nearly parallel to the plane of the valve; delthyrium 
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arched over near the beak by a small deltidium, and nearly closed 
between this and the hinge margin by the prominent cardinal process 
and chilidium of the other valve. Brachial valve concave, its greatest 
concavity near the middle, following nearly the curve of the pedicle 
yalve, so as to leave but a narrow, visceral cavity within; beak not 
distinct from the cardinal margin; cardinal area narrow or nearly 
linear, lying at a right angle to the plane of the valve. Surface of 
both valves marked by numerous, fine, closely-arranged, equal, radi- 
ating coste, or with every fourth, fifth or sixth one larger and more 
prominent than those between. 

The dimensions of a very large specimen are: length, 15 mm. 3; 
width, 23 mm. 

Remarks.—This a variable species, especially in regard to its size. 
In the Trenton limestone of New Jersey two forms are conspicuous, 
which are usually not associated in the same bed. A large form, 
having a width of 20 mm. or more, occurs usually in the lower strata, 
while higher up a smaller form, from 12 to 15 mm. in width, is 
abundant, often constituting almost entirely some of the thinner | 
strata. The large form in the lower beds is frequently marked by 
several folds or wrinkles, of greater or less strength, on each side of 
the beak, which extend from the cardinal margin obliquely toward 
the median line of the shell. This species is probably more abundantly 
represented in the Trenton fauna of New Jersey than any other. 


STROPHOMENA INCURVATA (Shep.). 
Plate IX., Figs. 16-17. 


1892. Strophomena filitexta Hall and Clarke, Pal. N. Y., vol. VIIT., 
Dilly sls Or tessa 7, mpl. Oise igest * is Ses 


Description—Shell wider than long, the greatest width along the 
hinge-line, more or less strongly concavo-convex, subsemi-elliptical in 
outline; cardinal extremities angular and deflected, lateral and an- 
terior margins regularly rounded. Pedicle valve slightly convex in 
the umbonal region, but otherwise more or less deeply concave, often 
with an ill-defined sinus toward the front; the beak extending but 
little beyond the cardinal margin, minutely perforated; cardinal area 
variable in width and elevation, slightly retrorse in very gibbous speci- 
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mens, or strongly elevated in flatter ones. Delthyrium as wide or 
wider than long, filled with a conspicuous, convex deltidium, which is 
broadly excavated anteriorly and occupied by the chilidium. Brachial 
valve flattened or slightly concave in the umbonal region, more or 
less strongly convex laterally and anteriorly, often with a shallow, 
narrow sinus extending from the beak to the middle of the shell, and 
with a broadly-rounded median fold near the front margin; cardinal 
area narrow, vertical, centrally occupied by a broad and short chili- 
dium.. Surface of both valves marked by numerous, fine, subequal, 
crowded, rounded or subangular cost, which increase by intercala- 
tion, every second, third or fourth one being more prominent. The 
whole surface is also crossed by numerous, crowded, delicate, raised, 
concentric lines and by a few stronger marks of growth. In some 
specimens oblique wrinkles are present along the cardinal margin on 
each side of the beaks. 

The dimensions of a medium-sized brachial valve are: length, 17 
mm.; width, 23 mm.; convexity, 8 mm. 

Remarks: —This species occurs quite commonly in the Trenton 
fauna. In its more or less imperfect condition of preservation it may 
sometimes be confused with Rafinesquina alternata, although its 
brachial valve, and not its pedicle valve, is convex. On the convex 
valve of 8. incurvata, however, there is always a slight flattening or 
shallow concavity near the beak, while in R. alternata the same por- 
tion of the shell is slightly convex. The delicate concentric surface 
markings of this species are characteristic, but these are usually de- 
stroyed upon the New Jersey specimens, because of their manner of 
preservation. 


ORTHIS TRICENARIA Conrad. 
Plate IX., Figs. 18-21. 


1892. Orthis tricenaria Hall and Clarke, Pal. N. Y., vol. VIIL., pt. 
plo tigs) Oia 


Description.—Shell plano-convex, longitudinally semi-elliptical in 
outline; hinge-line equal to the greatest width of the shell, rarely 
shorter. Cardinal area well developed on each valve. Surface marked 
by thirty to thirty-six usually nearly equal, simple, subangular, radi- 
ating cost, which are crossed by exceedingly delicate, concentric lines 
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of growth. Pedicle valve strongly convex, subangular along the 
median line, with the greatest elevation on the umbo. Cardinal area 
very high, more or less concave, striated longitudinally and trans- 
versely, divided by a very narrow delthyrium, whose apical third is 
occupied by a flat, concave or convex deltidium. Brachial valve nearly 
flat, slightly elevated at the beak, from which point the surface slopes 
gradually into a broad, scarcely-perceptible, rarely well-defined, me- 
dian sinus. Cardinal area nearly one-third as wide as that of the 
pedicle valve, flat, divided by a triangular delthyrium, which is as 
broad as long and more or less covered by a convex chilidium, the 
anterior margin of which is concave. 

The dimensions of a rather large specimen are: length, 19 mm.; 
width, 20 mm.; thickness, 10.5 mm. 

Remarks.—The presence of this species always indicates a low Tren- 
ton horizon, it being- entirely absent from the higher beds.- The New 
Jersey specimens are always poorly preserved, being more or less ex- 
fohated, the two valves being rarely found in articulation. 


PLECTORTHIS PLICATELLA (Hall). 
Plate IX., Figs. 22-24. 


1847. Orthis plicatella Hall, Pal. N. Y., vol. L., p. 122, pl. 32, igag: 

1892. Plectorthis plicatella Hall and Clarke, Pal. N. Y., vol. VIII, 
pt. 1. p.194, pl. 5, figs: 18=20. 

1895. Orthis (Plectorthis) plicatella Winchell and Schuchert, Pal. 
Minn., pt. I., p. 436, pl. 33, figs. 5-7. 


Description.—Shell lenticular, transversely subelliptical in outline, 
each valve marked by from twenty-two to thirty-two strong, simple, 
radiating plications. In some specimens a few much-finer plications 
are intercalated between the primary ones near the front margin. 
Hinge-line shorter than the greatest width of the shell; cardinal ex- 
tremities angular or somewhat rounded. Pedicle valve regularly con- 
vex, the greatest elevation being at or a little back of the middle. 
In front of the middle point the mesial portion is usually slightly 
flattened, but never enough to make a mesial sinus. The cardinal 
area is sharply defined, broadly triangular and moderately concave. 
The brachial valve is usually a little less convex than the pedicle, its 
greatest elevation being near the middle. No mesial fold is developed. 
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The dimensions of a rather large individual are: length, 18 mm. ; 
breadth, 21 mm.; convexity of both valves, 9 mm. — 

Remarks.—This species is not uncommon in many of the middle 
and upper beds of the Jacksonburg section, and also frequently occurs 
elsewhere. The New Jersey specimens differ from the Cincinnatian 
shells, which are referred to this species in being generally longer 
in proportion to the breadth, some of the New Jersey specimens being 
nearly subcircular in outline. When imperfectly preserved, it is 
frequently difficult to separate specimens of this species from Dinorthis 
pectinella, but in complete specimens the pedicle valve of P. plicatella 
is much more convex and the cardinal area slopes backward much 
more than in D. pectinella. The brachial valves of the two species, 
as preserved in the New Jersey rocks, are frequently wholly indis- 
tinguishable. 


PLATYSTROPHIA BIFORATA (Schl.). 
Plate IX., Figs. 25--28. 


1895. Platystrophia biforata W. & S., Pal. Minn., pt. I., p. 455, pl. 
Bo igs odes 4 } 


Deseription.—Shell subequally biconvex, with strong fold and sinus, 
wider than long, the breadth ranging from 10 to 20 mm. Hinge-line 
equal to or a little shorter than the greatest width of the shell. 
Cardinal angles rectangular or a little obtuse. Lateral margins 
straight or slightly convex at first, then curving gently into the 
regularly-rounded front. Surface of each valve marked by from 
thirteen to eighteen strong, angular plications, of which three or 
four occupy the fold and sinus. Pedicle valve most prominent on 
the umbo, more or less flattened towards the cardinal extremities ; 
beak incurved and pointed; cardinal area well defined; sinus reach- 
ing nearly to the point of the beak, where it is occupied by a single 
plication, sharply defined by an angular plication on each side, deep 
and rounded anteriorly, where one or two additional plications are 
added on either side of the initial central one. Brachial valve with 
its greatest elevation in the centre, more or less flattened toward the 
, cardinal angles; cardinal area nearly equal to that of the pedicle 
valve; the fold prominent and sharply defined. 
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The dimensions of a nearly-perfect specimen are: length, 9.5 mm. ; 
width, 12 mm.; thickness, 7 mm. 

Remarks.—As it occurs in the Trenton limestone of New Jersey, 
this species never grows to the large size which it frequently attains 
elsewhere. ‘The largest specimens observed do not exceed 20 mm. in 
breadth and but few specimens exceed 15 mm. The range of varia- 
tion among the New Jersey specimens is not great, and the above 
description has been drawn up to accord with these as nearly as 
possible. 


DINORTHIS PECTINELLA (Emm.). 
Plate IX., Figs. 29-30. 


1892. Orthis (Dinorthis) pectinella Hall and Clarke, Pal. N. Yigvel: 
WAL opin aS pliaaen 


gs. 27-33. 

Description—Shell resupinate, transversely subelliptical in outhne, 
wider than long, in about the proportion of four to three; cardinal 
line usually less than the greatest width of the shell, the cardinal 
extremities rounded; surface of each valve marked by from twenty- 
two to thirty prominent, rounded, simple coste, which are equal in 
width to the spaces between, and are crossed by fine, closely-crowded, 
elevated, concentric lines of growth. Pedicle valve slightly convex 
near the beak, flattened on the sides, with a broad, shallow, ill-defined 
depression along the centre, usually most distinct in front, but fre- 
quently nearly obsolete. Cardinal area moderately large and well 
defined, flat, lying nearly at right angles to the plane of the shell. 
Brachial valve regularly convex, most prominent in the centre, flat- 
tened and slightly deflected near the cardinal extremities. Cardinal 
area much narrower than that of the opposite valve, lying nearly in 
the plane of the shell. 

The dimensions of a nearly-perfect pedicle valve are: length, 21 
mm. ; width, 27.5 mm. 

Remarks.—This species is almost always imperfectly preserved in 
the Trenton limestone of New Jersey, and it is often next to im- 
possible to distinguish specimens of the brachial valve from Plectorthis 
plicatella. There is no difficulty, however, in recognizing the nearly-« 
flat pedicle valve. 'The species is characteristically a low Trenton 
form. 


i 
& 
; 
tt 


ORDOVICIAN FAUNAS. . 15 


St 


DALMANELLA TESTUDINARIA (Dal.). 
Platemxewhiess 1: 


1895. Orthis (Dalmanella) testudinaria W. & S., Pal. Minn., pt. 1, 
p. 441, pl. 33, figs. 17-22. 


Description. Adult shells subcircular and the younger ones irans- 
versely subelliptical in outline; hinge-line less than the greatest 
width; cardinal angles rounded, lateral and anterior margins broadly 
rounded, though the extreme front of the shell is sometimes straight 
for a short distance. Surface of both valves marked by unequal, 
angular, radiating coste, about ten or twelve of the largest. ones 
having their origin at the beak, the remainder being lateral branches 
from these. In some of the larger individuals as many as sixty or 
more coste are present along the margin of the shell. The branches 
from the main coste are small at first, but increase in size towards. 
the margin of the shell, and themselves give off additional branches. 
In many individuals this manner of branching gives to the coste a 
more or less fasciculate appearance, each fascicle having one large 
rib in the centre, with smaller ones on either side. In those specimens 
having the shell well preserved the bottoms of the grooves between 
the coste exhibit a series of fine, transverse crenulations. Pedicle 
valve convex, subcarinate along the median line, the lateral slopes 
nearly straight, the greatest convexity of the valve about one-third 
the distance from the beak. Cardinal area moderately concave, form- 
ing an angle of about 45° with the plane of the valve, about five or 
six times as wide as high. Delthyrium a little higher than wide. 
Brachial valve nearly flat, with a sinus beginning close to the beak 
and expanding in a broad, shallow depression towards the front. 

The dimensions of an average-sized specimen are: length, 8.mm.; 
width, 8.25 mm.; convexity of pedicle valve, 2.5 mm. 

Remarks.—This species is nearly as abundant in the Trenton lime- 
stone as Plectambonites sericeus. The New Jersey specimens are all 
of one variety, which are particularly characterized by the subcarinate 
pedicle valve and the rather coarse, fasciculately-arranged radiating 
coste. 


156 PALEOZOIC PALEONTOLOGY. 


DALMANELLA SUBAEQUATA. (Con.). 
Plate X., Figs. 3-4. 


1843. Orthis subequata Conrad, Proc. Acad. Nat. Sci. Phil., vol. L., 
p. 333. 
1847. Orthis subequata Hall, Pal. N. Y., vol. L., p. 118, pl. 32, fig. 2. 
°1892. Dalmanella subequata Hall and Clarke, Pal. N. Y., vol. VIIL., 
pt. I., p. 207, pl. 5c, figs. 6-11. 
1895. Orthis (Dalmanella) subaquata Winchell and Schuchert, Pal. 
Minn., pt. I., p. 446, pl. 33, figs. 30-36. 


Description.—Shell subequally biconvex, usually wider than long; 
the hinge-line shorter than the greatest width of the shell, except 
sometimes in young individuals; cardinal extremities angular or 
rounded. Surface of each valve marked by numerous, fine, tubulose 
strie, which bifurcate about twice in passing from the beak to the 
anterior margin. Pedicle valve strongly and evenly convex, the great- 
est elevation posterior to the middle of the shell; near the beak and 
upon the umbo no mesial depression exists, but near the middle of 
the valve a broad, shallow and indistinct sinus begins and becomes 
deeper toward the anterior margin. The cardinal area is well de- 
fined, broadly triangular, elevated and only moderately concave; the 
delthyrium, with slightly-curved sides, is about twice as high as wide. 
Brachial valve more evenly, but a little less, convex than the pedicle, 
the greatest elevation near the middle. Near the beak the mesial 
portion of the shell is usually flattened or slightly depressed, but near 
the middle of the shell this flattening gradually changes into a low, 
broad, ill-defined elevation, corresponding with the sinus of the pedicle 
valve. The cardinal area is narrow and concave, with a delthyrium 
as broad or broader than high. 

‘The dimensions of an average specimen are: breadth, 16 mm., and 
length, 14 mm. 

Remarks.—Vhis species occurs in great numbers in the lower beds 
of the Jacksonburg section. It exhibits some variation in its size and 
propertions, one of the largest specimens observed being 25 mm. in 
breadth, 19 mm. in length, and with a thickness of both valves of 15 
mm. In immature specimens the ill-defined sinus of the pedicle valve 
dors not exist, and in many adult specimens the low, broad fold of 
the brachial valve is nearly or quite obsolete. 
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SCENIDIUM ANTHONENSIS Sard. 
Plate X., Figs. 5-7. 


1892. Scenidium anthonensis Sardeson, Bull Minn. Acad. Nat. Sci., 
vol. III., p. 333, pl. 4, fig. 7. i 

1893. Scenidium anthonensis Winchell and Schuchert, Pal. Minn., 
pt. L., p. 381, pl. 30, figs. 20-23. 


Description.—Shell small, subsemi-circular in outline, the greatest 
width along the hinge-line. Hach valve marked by from twenty to 
twenty-six simple, rounded plications. Pedicle valve subpyramidal, 
the beak erect; cardinal area large, flat, broadly triangular, with 2 
large delthyrium. Along the median line a slight elevation or ili- 
defined fold is developed. In the interior of the apical portion of 
the valve is a small spondylium. Brachial valve depressed, convex, 
with a slight mesial sinus. : 

The dimensions of an average specimen are: length, 2.5 mm., and 
breadth, 5 mm. 

Remarks.—This species has been only rarely observed, and is re- 
stricted to the lower portion of the Trenton formation, which 1s of 
Black River age or older. : 


CAMARELLA INORNATA Nl. Sp. 
Plate X., Figs. 8-10. 


Description.—Shell subovate in outline, lenticular or subglobose, 
with subequally convex valves, varying from longer than broad to 
broader than long. Surface nearly smooth, marked only by fine, in- 
conspicuous, concentric lines of growth. Pedicle valve with a pointed, 
incurved beak; the sinus originating near the middle of the valve and 
deepening towards the anterior margin. Brachial valve quite regu- 
larly convex, with little or no mesial elevation, even having a slight 
sinus towards the front in some individuals. 

The dimensions of a rather large individual are: length, 15 mm..; 
breadth, 15 mm.; thickness, 9 mm. Another individual: length, 10 
mm.; breadth, 10.4 mm.; thickness, 7.2 mm. Another pedicle valve: © 
length, 14 mm.; breadth, 16 mm. 


158 PALEOZOIC PALEONTOLOGY. 


Remarks.—The internal characters of this shell have not been ob- 
served, so that its generic reference may be erroneous. Externally 
it resembles members of the genus Camarella more closely than any 
other shells which occur at this horizon. It differs from C. ambigua 
H. in the absence of the strong fold of the brachial valve and in the 
smaller sinus of the pedicle valve. From C. pandert Bill. it may be 
distinguished by its larger size and by the absence of the median 
plication in the sinus of the pedicle valve. 


PARASTROPHIA HEMIPLICATA (Hall). 
Plate X., Figs. 11-14. 


Description.—Shell subglobose, subpentagonal in outline, wider than 
long, the thickness frequently equal to the length. Cardinal line short, 
with sometimes the appearance of a small area on the pedicle valve. 
Each valve marked by from eight to twelve simple, subangular, radi- 
ating plications, which reach from one-third to one-half the distance 
from the margin to the beak, leaving the older portion of each valve 
smooth. Besides the radiating plications, the entire surface is marked 
by fine, concentric, subimbricating lines of growth, which are more 
conspicuous near the margin of the shell. Pedicle valve depressed- 
convex, with an abrupt, broad, but not deep sinus, which originates 
about one-third of the distance from the beak to the anterior margin, 
and is produced as a lingual extension in front at nearly a right angle 
to the plane of the valve; it is marked by from three to five radiating 
plications. The beak is small, closely incurved; delthyrium small and 
triangular. Brachial valve strongly convex or gibbous, with a broad 
mesial fold commencing one-third of the distance from the beak to 
the anterior margin, which is marked by from four to six radiating 
plications. 

The dimensions of a perfect individual are: length, 13 mm.; width, 
16.5 mm.; thickness, 12.5 mm. 

Remarks.—This species is characteristic of a zone near the base of 
the ‘Trenton, which may be the same as the Parastrophia zone recog- 
nized by White* in the region about Lake Champlain. 


* Bull. Geol. Soc. Am., vol. X., p. 459. 


—EE 
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RHYNCHOTREMA INAEQUIVALVIS (Castel.). 
Plate X., Figs. 15-18. 


1895. Rhynchotrema inequivalvis W. & 8., Pal. Minn., pt. L., p. 459, 
pl. 34, figs. 9-25. 


Deseription.—Shell varying from narrowly to broadly subtriangular 
in outline. Each valve marked by from sixteen to twenty-two simple, 
prominent, subangular plications, with from three to five on the fold 
and two to four in the sinus. Pedicle valve strongly convex in the 
umbonal region, sloping more or less abruptly laterally, often angular 
near the anterior margin: mesial sinus originating on the umbo, often 
profound anteriorly, with abrupt sides. Beak more or less incurved, 
and always elevated beyond the umbo of the dorsal valve, with a 
narrow dethyrium, partially closed by deltidial plates. Brachial valve 
more convex than the other, mesial fold beginning at the apex of the 
shell as a flattening or slight depression, more or less strongly elevated 
anteriorly. Beak projecting into the delthyrium of the pedicle valve. 

The dimensions of an average specimen are: length, 10 mm.; width, 
11 mm.; thickness, 6.5 mm. 

Remarks.—This species is a common one in some localities of the 
Trenton limestone of New Jersey in the lower half of the formation, 
but it is never preserved so as to show the more delicate surface char- 
acters. On well-preserved specimens from some other regions the 
shell is marked by conspicuous, sublamellose, concentric growth lines, 
which are crowded near the anterior margin of the shell, but ‘these 
are not exhibited on any New Jersey specimens which have come 
under observation. 


RHYNCHOTREMA DENTATA (Hall). 
Plate X., Figs. 19-22. 


184%. Atrypa dentata Hall, Pal. N. Y., vol. I., p. 148, pl. 33, figs. 
WA ac: 


Description.—Shell small, transversely subelliptical in outline, the 
proportions of length to breadth being about as five to six; obtusely 
angular at the beak. Hach valve marked by seven or eight simple, 
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angular, radiating plications on each side of the fold and sinus, with 
one plication in the bottom of the sinus of the pedicle valve and two 
upon the fold of the brachial valve. The interlocking, angular plica- 
tions give to the anterior and lateral margins of the shell, in an 
anterior view, a sharply zig-zag outline. Crossing the plications, and 
parallel with the margin, are fine, concentric lines of growth, which 
can only be detected by the aid of a magnifying glass. Pedicle valve 
strongly arched from beak to front, the plications bounding the sinus 
very prominent, the lateral slopes concave, so that the valve just at 
the beak and a little in front is subcarinate. Sinus not continuous. 
to the beak. At the beak the median plication is slightly elevated 
above the two adjacent ones, but in passing anteriorly it soon becomes. 
depressed below them, and at the anterior margin occupies the bottom 
of the rather profound sinus. Brachial valve less convex than the 
opposite one, flattened in the middle and passing in a convex curve 
to the margin all around, except directly in front in the area oceu- 
pied by the median fold. The fold, starting at the beak as a narrow, 
shallow sinus, becomes elevated above the general surface of the shell 
at a point about one-third the distance from the beak to the anterior 
margin. 

The dimensions of a perfect specimen are: length, 5 mm.; width, 
6 mm.; thickness, 3 mm. 

Remarks.—This species was originally described from the Trenton 
limestone of Lewis county, New York, but it seems to be a rare shell 
in this formation. 'The shell usually representing the species in col- 
lections is from the upper Cincinnatian beds of Southern Ohio and 
Indiana, and has been well illustrated in the Ohio Paleontology, 
Volume I. In the New Jersey collections the species is represented 
by a single, perfect individual. It is much smaller than the specimens 
from Indiana and Ohio, being only 5 mm. in length and 6 mm. wide. 
In general form it agrees more closely with the figures of the typical 
form of the species as illustrated in the New York Paleontology, 
but is even smaller than the specimens there figured. In the concave, 
lateral slopes of its pedicle valve and the subcarinate character of 
the posterior portion of the same valve it is quite different from the 
Ohio and Indiana shells, and it is quite possible that the Cincinnatian 
species should be considered as distinct from the Trenton limestone 
specimens. 
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ZYGOSPIRA RECURVIROSTRA (Hall). 
Plate X., Figs. 23-26. 


1895. Zygosmra recurvirostra W. & 8., Pal. Minn., pt. I., p. 466, pl. 
34, figs. 38-41. 


Description.—Shell small, subcircular or longitudinally subovate in 
outline, subglobular; surface of both valves marked by twenty-four to 
twenty-eight rounded or subangular, radiating plications, which are 
crossed by fine, concentric lines of growth. Pedicle valve gibbous, with 
its greatest elevation near the centre; subcarinate near the beak, the 
keel becoming broader toward the front and forming a rather well- 
defined, more or less flat-topped median fold; beak small and pointed, 
incurved over the beak of the brachial valve. Brachial valve less con- 
~ vex than the other, marked by a rather broad, shallow, rounded me- 
.dian sinus, which corresponds with the fold of the pedicle valve and 

which reaches nearly to the beak. 
The dimensions of an average specimen are: length, 6 mm.; width, 
6 mm.; thickness, 4 mm. 


ZYGOSPIRA NICOLLETI (W. & S8.)- 
Plate X., Figs. 27-30. 


1892. Hallina mecolleti W. & S., Am. Geol., vol. IX., p. 293. 

' 1893. Hallina nicolleti W. & S., Pal. Minn., pt. L., p. 474, pl. 34, figs. 
59-62. 

1893. Zygospra nicolleti B. & S., Proc. Biol. Soc. Wash., vol. VIII., 
pp- 74, 81, pl. 10, fig. 23, pl. 11, figs. 11-12. 


Description.—Shell small, rostrate, elongate-oval to subcircular in 
outline, smooth. Pedicle valve subcarinate, with a slight mesial de- 
pression in the carina near the front margin; beak acute, not incurved, 
the lateral slopes, from the carina to the sides, concave. Brachial valve 
less convex than the pedicle, with a rounded, mesial sinus extending 
from near the beak to the front margin. 


11 
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The dimensions of an average specimen are: length, 3.5 mm.; 
breadth, 2.8 mm.; thickness 1.8 mm. 

Remarks.—This interesting species has hitherto been recorded only 
from the Mississippi valley. The New Jersey specimens are indis- 
tinguishable from the western ones, but are somewhat smaller, the 
largest specimen observed being less than 5 mm. in length. In the 
eastern specimens the faint marginal plications, which are present in 
the larger western individuals, have not been observed. 


MOLLUSCA. 
PELECYPODA. 
CUNEAMYA TRUNCATULA Ul. 
Plate XI., Fig. 6. 


189%. Cuneamya truncatula Ulr., Pal. Minn., pt. I, p. 622, pl. 36, 
fig. 39. 


Description —‘Shell of medium size, transversely somewhat elon- 
gate, the two ends of nearly equal height, with broad, compressed, 
nearly terminal, prominent and incurved beaks; postero-cardinal 
region subalate, escutcheon less than half the length of the hinge. 
Cardinal and basal margins diverging shghtly posteriorly; anterior 
end truncate, almost vertical, the upper two-thirds sharply inflected, 
forming a rather narrow, deep and unusually long lunule, from 
whose lower end the outline slopes abruptly backwards into the 
basal line; the latter is gently convex in the posterior half, straight 
or very slightly sinuate in front of the middle, very obtusely angular 


in the anterior third, and straight again when it ascends from the 


anterior basal angle to the lower extremity of the lunule; posterior 
margin somewhat produced and strongly rounded in the lower half, 
and very obliquely subtruncate in the upper. Posterior umbonal ridge 
rather prominent, strongly rounded, not angular, curved and becoming 
almost obsolete in the posterior third of the shell; cardinal slope con- 
cave, very abrupt near the beaks; a narrow, but distinct, anterior 
umbonal ridge descends at right angles to the hinge-line from the 


| 
| 
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beak to the antero-basal angle; between it and the edge of the lunule 
a narrow sulcus; behind it a small, well-marked, mesial sulcus, out of 
which the surface rises more gradually to the summit of the posterior 
umbonal ridge. The most prominent point of the surface of the 
valves is situated on this ridge, somewhat above the middle of the 
height and about two-fifths of the length from the anterior extremity. 
Surface marked with nearly equal, concentric undulations or ridges. 
These are strongest in the mesial sulcus, somewhat flattened, yet 
distinct, in the anterior sulcus, and nearly obsolete on the cardinal 
slope. Hinge and muscular impressions undetermined.”—UlTrich. 

Remarks.—The most perfect individual of this species which has 
been observed from the Trenton limestone of New Jersey differs from 
the illustration of the type of the species in having the posterior cardi- 
nal portion of the shell less alate. In all other respects the agree- 
ment between the two shells is very close, and there seems to be no 
justification in considering them as specifically distinct. 


CTENODONTA NASUTA (Hall). 
Plate X1., Fig. 1. 


1897. Ctenodonta nasuta Ulr., Pal. Minn., pt. II., p. 584, pl. 42, 


iE) 


Description.—*“‘Shells transversely elongate, subovate, the length 
one-twentieth or more greater than twice the greatest height; beaks 
rather small, not very prominent, incurved, situated about one-twelfth 
of the entire length in front of the middle; anterior end large, broadly 
and regularly rounded; posterior end produced, tapering, rather nar- 
rowly rounded at the extremity; cardinal margin nearly straight, 
basal line broadly convex, except for some distance behind the middle, 
where it is straight or, more often, gently sinuate. Greatest thickness 
near the middle of the anterior half, equaling about one-third of the 
length of the shell. Umbones moderately inflated, the posterior cardi- 
nal slope defined by an obscure umbonal ridge, very abrupt for a short 
distance behind the beaks, more so than on the anterior side; a broad 
and very shallow sulcus crosses the valves obliquely from the umbones 
to the contraction in the base. Ligament attached to a sharply-de- 
fined groove on each side of the hinge-line, extending from the beaks 
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about one-third of the distance to the posterior extremity. Surface 
marked by obscure, concentric lines.”—UlIrich. 

The dimensions of a large right valve are: length, 58 mm.; height, 
26 mm.; convexity, 8 mm. 

Remarks.—Two forms of shells in the Trenton limestone of New 
Jersey have been identified as C. nasuta. One of these is represented 
by the large specimen which has been illustrated, and occurs in the 
lower portion of the formation, associated with Leperditia fabulites, 
&c., in strata which are doubtless of Black River age. All of the speci- 
mens. found at this horizon are more or less fragmentary, but all are 
of this large form of the species. Much higher up in the formation, 
associated with a typical Trenton fauna, a small form of the species 
is occasionally met with, which does not have a length to exceed 25 
mm. So far as the specimens of both forms are preserved, they seem 
to be identical in all respects, except in size. 


CTENODONTA JERSEYENSIS Nn. sp. 
Plate Xa., Hig. 17. 


Description.—Shell of medium size, moderately convex, longitudi- 
nally subovate in outline. Beak small, situated a httle in front of 
the middle, closely incurved and pointing posteriorly. Umbo flat- 
tened, umbonal ridge rather prominent, the posterior slope being 
abrupt and slightly concave; in front of the umbonal ridge the sur- 
face is flattened and very gently sloping towards the anterior ex- 
tremity of the shell to near the margin, where it drops off abruptly; 
the slope from the umbo to the basal margin is gently concave. Ex- 
tending from the beak across the umbo, directly downward towards 
the basal margin, is a shallow, indistinct sinus, which becomes obso- 
lete below the middle of the shell. Surface marked by inconspicuous, 
concentric lines of growth. 

The dimensions of a well-preserved right valve are: length, 12.5 
mm.; height, 10 mm.; convexity, 3 mm. 

Remarks.—This species has been found only in the very base of the 
Trenton formation. In its flattened surface, extending from the 
umbo towards the basal margin, this species resembles C. carinata 
Ulr., but the two species are quite different im outline, and in C. jer- 
seyensts the greatest convexity is on the posterior umbonal slope rather 
than in front. The New Jersey shell is also the larger. 
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CTENODONTA LEVATA (Hall). 
Plate XI., Figs. 18-22. 


1847. Nucula levata Hall, Pal. N. Y., vol. L, p- 150, pl. 34, figs. 
1la-k. 


Ctenodonta levata, as described by Hall under the name Nucula 
levata, undoubtedly includes shells which belong to several distinct 
species. There are much greater differences exhibited among the 
several specimens illustrated by Hall which are referred to this species 
than among many of the species of the levata group of the genus 
Ctenodonta described by Ulrich. Apparently all of the small, pele- 
eypod shells having this general form were referred by Hall to a 
single species, and the exact value of C’. Jevata can only be determined 
when Hall’s original specimens are more thoroughly investigated. 

In the fauna of the Trenton limestone of New Jersey more or less 
imperfect specimens of what are clearly several small species of 
Ctenodonta are not infrequently met with, most of them agreeing 
more or less closely with one or another of Hall’s illustrations of 
C. levata. They are usually not in a proper condition of preservation 
for accurate identification or description, and although some of them 
resemble more or less closely some of Ulrich’s species of the genus, 
none of them can be specifically identified with any certainty. Under 
these circumstances, it is thought best to refer them all to C. levata, 
as Hall undoubtedly would have done at the time he established the 
species, at the same time keeping in mind that this name is a sort of 
eatch-all for these small, pelecypod shells, awaiting a thorough revi- 
sion of the genus. 


CLIDOPHORUS NEGLECTUS Hall. 
Plate XI., Fig. 16. 


189%. Clidophorus neglectus Ulrich, Pal. Minn., pt. II., p. 607, pl. 
42, figs. 20-25. 


Description.—“Shell transversely subelliptic, rather strongly con- 
vex; ends subequally rounded, the anterior generally a little narrower 
than the’ posterior; the outline of the latter, however, often exhibits 
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a tendency to become angular just beneath the middle and obliquely 
subtruncate above; basal and dorsal margins broadly convex. Beaks 
small, somewhat tumid, placed about one-third of the length of the 
shell behind the anterior extremity. Surface marked by fine, con- 
centric lines and several stronger varices of growth; the latter show 
through the shell, so as to be visible on casts of the interior. Hinge- 
plate narrow, not over half the length of the shell, minutely toothed ; 
denticles twenty:or more in each valve, three-fourths of the number 
being posterior to the beaks, placed obliquely and so that they con- 
verge inwardly, the direction of the anterior series being nearly at 
right angles to that of the posterior series. Clavicle strong, nearly 
straight, almost vertical, sharply defining the somewhat semi-circular 
and large anterior, muscular scar, and leaving a strong furrow in casts 
of the interior just in advance of each beak. The furrow extends 
beyond the middle of the distance to the basal margin. Posterior 
scar faint, smaller than the anterior, occupying a central position on 
the post-cardinal slope. Several small umbonal scars may be observed 
on good casts, and obscure rays are occasionally visible on their 
sides.”—U rich. 

The dimensions of a left valve are: length, 9 mm.; height, 5 mm. 

Remarks.—Only a few specimens of this species have been found 


in the Trenton limestone of New Jersey. They are all more or less” 


imperfect casts of the interior of the shell, and are somewhat more 
pointed posteriorly than the typical members of the species. If a 
sufficient number of properly-preserved specimens were available for 
study, it is possible that the New Jersey shells would be found to 
constitute a distinct species, but for the present it seems best not to 
attempt to separate them. 


CYRTODONTA BILLINGSI Ultr. 
Plate Xs  Migsei: 


189%. Cyrtodonta billingsi Ulr., Pal. Minn., pt. IL., p. 538, pl. 40, 
figs. 2-6. 


Description.— “Shell of medium size or less, transverse, obliquely 
ovate, highest in the posterior half; valves strongly ventricose in the 
umbonal and central regions. Hinge-line at least two-thirds the length 
of the shell, slightly arcuate, posteriorly declining and passing grad- 
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ually into the broadly and uniformly-curved posterior margin; basal 
line most prominent and strongly convex behind the centre, in front 
of which point it ascends rather rapidly, with a much more gentle 
eurve, into the short, small and sharply-rounded anterior end. Um- 
bones full, large and prominent, beaks small and strongly incurved; 
umbonal ridge subangular near the beaks only, inconspicuous in a 
lateral view. Surface marked with concentric lines of growth. These, 
with the exception of a few near the margin, are obscure in the 
material at hand. lLigamental area very narrow. Hinge-plate of 
moderate strength, with three slightly-curved and nearly-horizontal 
cardinal teeth and two or three slender, posterior, lateral teeth in 
each valve. Pallal line and anterior adductor muscle distinct, the 
latter rather small and of obovate or subcircular shape; posterior ad- 
ductor faintly impressed, situated immediately beneath the lateral 
teeth. Internal umbonal sulcus and ridge slightly developed, but 
always distinguishable on good casts of the interior.”—UlIrich. 

The dimensions of a somewhat imperfect specimen are: length, 17 
mm. ; -height, 18 mm.; thickness through both valves, 12 mm. 

vemarks.—This species has not been found abundantly in the Tren- 
ton limestone of New Jersey, but the specimens seem to be identical 
with the more typical representatives of the species from the Missis- 
sippi valley, except in being somewhat smaller. 


CYRTODONTA CANADENSIS Bill. 
IPERS Dog hie” GY, 


1858. Cyrtodonta canadensis Bill., Can. Nat. and Geol., vol. III., p. 
434, figs. 8-10. 


Description.—“Transversely broad-cval; anterior, posterior and 
ventral margins, and also the posterior half of the dorsal margin, 
regularly rounded; a portion of the ventral margin about the centre 
of the width is sometimes nearly straight; dorsal margin elevated, 
somewhat compressed; diagonally and rounded ventricose from the 
umbones towards the posterior ventral angle; beaks short, obtusely 
rounded, incurved; surface nearly smooth or obscurely marked with 
concentric ridges; a few strong, imbricating lamelle of growth near 
the margin of some specimens.”—Billings. 
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The approximate dimensions of an imperfect right valve from New. 
Jersey are: length, 40 mm.; height, 35 mm.; convexity, 11 mm. 

Remarks.—A large species of Cyrtodonta from the lower portion of 
the Trenton lmestone in New Jersey seems to agree closely with 
Billings’ description and illustrations of C. canadensis, the only dif- 
ference noticeable being that the anterior margin is more broadly 
rounded. None of the species are perfectly preserved, and there may 
be some doubt as to the correctness of the identification, but more 
perfectly-preserved specimens are essential before a specific distine- 
tion can certainly be made. 


WHITELLA SUBORBICULARIS Nn. sp. 
Plate Xe) Bis.) 2: 


Description.—Shell of medium size, erect, ventricose, suborbicular 
in outhne, the hinge-line rather long, arcuate. Beaks of moderate 
size, prominent, strongly incurved; umbones prominent, umbonal ridge 
sharply angular near the beak, becoming more broadly rounded after 
passing the umbonal region. ‘The post-umbonal slope abrupt, concave, 
with the suggestion of a faint second ridge, diverging from near the 
beak, about one-third of the distance from the umbonal ridge to the 
posterior margin. The anterior slope, from the umbonal ridge, is 
slightly convex and less abrupt than the posterior slope. 

The dimensions of a left valve are: length, 22 mm.; height, 24 
mm.; convexity, 10 mm. 

Remarks.—This species is established upon a nearly-complete left 
valve. It may be distinguished from other members of the genus 
by its more erect attitude and its suborbicular outline. In the erect 
attitude of the shell it resembles Plethocardia umbonata Ulr., and it 
is possible that it should be referred to the genus Plethocardia rather 
than to Whitella. The distinguishing character between these two 
genera is a strong process, which projects downward from beneath the 
beak in each valve of Plethocardia, but the New Jersey specimen is 
not in a proper condition of preservation to determine the presence 
or absence of such a process. 
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WHITELLA SUBTRUNCATA (Hall). 
Plate XI., Fig. 4. 


1847. Hdmondia subtruncata Hall, Pal. N. Y., vol. I., p. 156, pl. 
35, figs. 3 a—b (not fig. 3c, or pl. 34, fig. 9). 


Description.—Shell oblique, elongate, ventricose, subelliptical in 
outline. Beaks small, prominent, strongly incurved; umbones promi- 
nent, projecting beyond the hinge-line. Anterior extremity of the 
shell rather sharply rounded, the antero-basal margin gently convex 
or nearly straight, the posterior extremity broadly rounded, the 
postero-dorsal margin convex, rounding into the posterior extremity 
of the arcuate hinge-lne. Umbonal ridge arcuate, sharply angular 
near the beak, becoming more and more broadly rounded as it ap- 
proaches the postero-basal extremity of the shell. The post-umbonal 
slope abrupt, concave; the anterior slope convex. 

The dimensions of a nearly-perfect right valve are: length from 
beak to postero-basal extremity, 37 mm.; width at right angles to 
last dimension, 25 mm.; convexity, 11 mm. 

Remarks.—The several specimens illustrated by Hall to represent 
Edmondia subtruncata undoubtedly belong to more than one species 
and probably to two or more genera. The New Jersey shell which 
is referred to this species is somewhat common in some of the higher 
Trenton beds in the Jacksonburg section, and is believed to be spe- 
cifically identical with Hall’s specimen illustrated by figure 3a. Fig- 
ure 3 b may also be the same, but the other specimens illustrated are 
distinct. The New Jersey specimens are evidently members of the 
genus Whitella, and the species is here transferred to that genus. 


MODIOLOPSIS FABA (Con.). 
Plate XI., Figs. 13—15. 


1847. Modiolopsis faba Hall, Pal. N. Y., vol. L., p. 158, pl. 35, figs. 
6 a-c. 


Description.—Shell small, about twice as long as high, the greatest 
height in the posterior half; the beak situated about one-fifth the 
length of the shell from the anterior extremity, somewhat compressed 
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and slightly incurved; the postero-cardinal region subalate. Basal 
and cardinal margins diverging posteriorly; the anterior end rather 
sharply rounded; the basal margin more or less sinuate at or a little 
in front of the middle of the shell, curving upward, both in front and 
behind, to meet the anterior and posterior margins; posterior margin 
broadly rounded below and obliquely truncate above. Umbonal ridge 
extending from the beak obliquely backward to the postero-basal .por- 
tion of the shell, sharply rounded or subangular near the beak, but 
becoming more broadly rounded posteriorly. In front of the umbonal 
ridge, extending from the beak obliquely backward to near the middle 
of the basal margin, is a rather broad and shallow sinus, which gives 
rise to the sinuosity of the basal margin. The most prominent point 
on the surface of the shell is upon the umbonal ridge at about the 
centre of the shell. Surface marked with somewhat irregular, con- 
centric lines of growth, which are usually more or less inconspicuous. 

The dimensions of average specimens are: length, 6 to 7 mm.3; 
height, 3.5 to 4 mm. 

Remarks.—This is one of the commoner species of pelecypods in 
the fauna of the higher beds of the Trenton formation, and it is 
believed to be identical with the little shell described from the New 
York Trenton limestone as Modtolopsis faba. The greater number of 
specimens preserved are right valves. Only a few left valves have been 
seen; they are slightly less convex, with a less conspicuous umbonal 
ridge. 


MODIOLOPSIS JERSEYENSIS N. Sp. 
Plate Soy Miz 9: 


Description.—Shell rather short and broad, subovate or subtri- 
angular in outline, anterior margip narrowly rounded, basal margin 
nearly straight through the greater part of its length, but curving 
upward in front and behind; posterior margin broadly rounded, 
curving regularly into the nearly-straight cardinal margin. Beak 
compressed, incurved, projecting a little above the hinge-line. Umbo 
flattened, umbonal ridge prominent, rounded, post-umbonal slope at 
first convex, becoming concave as it approaches the posterior cardinal 
extremity. The anterior slope from the umbonal ridge is occupied 
by a rather broad, shallow, ill-defined sinus, which extends from the 
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beak obliquely backward to the basal margin. Anterior extremity of 
the shell compressed. The most prominent point on the shell is near 
the centre, on the umbonal ridge. Surface marked by more or less 
obscure, concentric lines of growth. 

The dimensions of a perfect cast of the right valve are: length, 15 
mm.; width, 10 mm.; convexity, 3 mm. 

Remarks.—This species may be recognized by its rather short and 
broad form, the dattened umbo and the oblique sinus. 


MODIOLOPSIS DEPRESSA Nn. Sp. 
Plate Xi. Fig. 8: 


Description.—Shell subovate in outhne, the valves depressed-con- 
vex. Anterior margin regularly rounded from beneath the beak into 
the nearly-straight or shghtly-convex basal margin; the posterior 
margin broadly and regularly rounded. Beak small, a little elevated 
above the hinge-line; umbonal ridge broadly rounded and ill-defined ; 
the post-umbonal slope convex above, becoming concave toward the 
hinge-line; antero-basal slope with a rather broad, shallow, ill-defined 
depression or sinus extending from the basal margin half way to the 
beak. Surface marked by obscure, concentric lines of growth. 

The dimensions of a nearly-complete right valve are: length, 16 
mm.; width, 10.5 mm.; convexity, 1.5 mm. 

Remarks.—This species may be recognized by its depressed-convex, 
nearly-smooth valves, with obscure umbonal ridge and small beak. 


ORTHODESMA CANALICULATUM Ulrich. 
Plate. XU., Fig. 5. 


189%. Orthodesma canaliculatum Ulr., Pal. Minn., pt. II., p. 520, 
pl. 3%, figs. 7-11. 


Description.—‘Shell elongate, the length three times the height; 
cardinal and basal margins straight, nearly parallel; posterior mar- 
gin oblique, rounding into the hinge-line, below which it slopes back- 
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ward with a gentle curve to the postero-basal extremity, where it 
turns abruptly into the basal line; anterior end contracted in front 
of the beaks, of moderate length, rounded, most prominent a little 
above the middle. In a side view the beaks project very little, are 
compressed by a broad, shallow sulcus, which crosses the valves and 
occupies a large part of the anterior three-fifths of the shell; umbonal 
ridge rather distinct, extending from the beaks to the postero-basal 
extremity. In a cardinal view of casts of the interior, the only condi- 
tion in which the species has been noticed, the hinge-line is strongly 
depressed, lying at the bottom of a wide and deep channel, deepest 
between the rather widely-separated beaks and gradually shallowing 
posteriorly. Casts usually almost smooth, exhibiting only a small 
number of obscure, concentric furrows. One specimen preserves a 
small part of the shell, and this shows that near the dorsal edge the 
outer surface is marked with somewhat regular, raised lines, about 
six of them in 5 mm. The best-preserved casts exhibit in the posterior 
half of the mesial sulcus a number of obscure radii. Anterior mus- 
cular scar sharply defined at the inner side, rather small, broad-oval 
or circular, occupying the middle two-fourths of the upper half of 
the anterior end. Posterior impression somewhat larger than the 
anterior, subcircular, with a narrow prolongation extending forward 
nearly parallel with the posterior cardinal margin. Pallial line dis- 
tinct in the anterior half, consisting (on the casts) of a straight row 
of obscure pustules extending in a slightly-oblique direction from the 
base of the anterior adductor impression towards a point much nearer 
the ventral border.”—UIrich. f 

The dimensions of a nearly-complete internal cast of both valves 
are: length, 34 mm.; height, 11.5 mm.; thickness, 12 mm. 

Remarks.—This species was originally described from the Cin- 
cinnatian beds of the west, but the New Jersey specimens from the 
Trenton limestone seem to represent the same species. Like the 
western specimens, the New Jersey representatives are casts and the 
two valves occur together, but they do not grow to so large a size. 
The only difference noticeable in the New Jersey specimens which 
seems worthy of mention is the direction of the row of pustules form- 
ing the pallial line, which are more nearly parallel with the ventral 
margin of the shell. 
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GONIOPHORA CARINATUS (Hall). 
Plate XI., Fig. 23. 


1847. Modiolopsis carinatus Hall, Pal. N. Y., vol. I., p. 160, pl. 35, 
figs. 11 a-c. 


Description.—Shell small, subovate in outline, angular posteriorly. 
Anterior margin sharply rounded; basal margin nearly straight or 
slightly convex; postero-basal extremity acutely angular; posterior 
margin obliquely truncate, meeting the hinge-line in an obtusely 
rounded angle; cardinal margin straight, subparallel with the basal 
margin. Beaks small, incurved, elevated above the hinge-line, situ- 
ated at about the anterior fourth of the total length of the shell. 
Umbonal ridge usually describing a slight, sigmoidal curve, sharply 
angular or carinate; the post-umbonal slope concave, sometimes with 
a slight, nearly-obsolete ridge extending from the beak to the middle 
of the truncate posterior margin. Antero-basal slope convex, with a 
slight, ill-defined, shallow sinus extending from the beak obliquely 
backward to near the middle of the basal margin. Surface marked 
by rather strong, more or less irregular, concentric lines of growth. 

The dimensions of the largest specimens observed, a left valve, are: 
length, 14 mm.; height, 7 mm.; convexity, 3.5 mm. 

Remarks.—This little shell is rather uncommon in the Trenton 
fauna of New Jersey, but may be easily distinguished from any of 
its associates by its strongly-carinate umbonal ridge. It was originally 
described as a species of Modiolonsis, but it clearly does not belong 
in that genus, and there seems to be no reason for considering it to be 
generically distinct from Goniophora, which is more characteristically 
a Devonian genus. 


AMPHINURA. 
CHITON ? sp. 
Plate XIIL., Figs. 9-10. 


A single plate, probably the posterior terminal one, has been ob- 
served in the New Jersey collections, which probably belongs to one 
of the Chitons. Its true generic reference is uncertain, but doubtless 
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it is not a member of the recent genus Chiton. It is subpentagonal 
in outline, obtusely angular in front, its posterior margin slightly 
sinuate. Along the median line it is quite sharply rounded toward 
the apex, but becomes more broadly rounded posteriorly, with a sight, 
longitudinal, median groove, becoming stronger posteriorly. The sides 
slope down to the lateral margins with a gentle convexity. The sur- 
face is smooth. 
Its dimensions are: length, 7 mm.; breadth, 7 mm. 


GASTROPODA. 


ARCHINACELLA PATELLIFORMIS (Hall). 
Plate XII., Figs. 1-2. 


1847. Carinaropsis patelliiformis Hall, Pal N. Y., vol. L, p. 183, pl. 
40, figs. 2a—b. 


Description.—Shell subovate in outline, slightly narrowed posteri- 
orly, patelliform, obliquely depressed, conical, obtusely subcarinate 
along the median, dorsal line; the apex situated anteriorly, slightly 
incurved and extended in a line with or a little beyond the margin. 
Surface marked by fine, concentric lines of growth. 

The dimensions of a nearly-perfect specimen are: length, 11 mm. ; 
breadth, 9 mm.; convexity, 4 mm. 


CYRTOLITES ORNATUS var. MINOR U. & S. 
Plate XII., Figs. 6-7. 


1897. Cyrtolites ornatus var. minor U. & S., Pal. Minn., pt. IT., p. 
861, pl. 62, figs. 30-31. 


Description.—Shell small, usually not exceeding 10 mm. in di- 
ameter. Volutions two or three, rapidly imcreasing in size, strongly 
and sharply carinate dorsally, rhombic-subquadrate in section; sides 
prominent and subangular or narrowly rounded along a line about 
three-fifths of the height of the volution within the dorsal carina, 


ORDOVICIAN FAUNAS. 175 


the dorsal slopes gently convex and distinctly undulated by strong, 
shightly-curved, transverse furrows and subangular ridges; the ven- 
tral or umbilical slopes almost flat and usually without undulations ; 
ventral side with a sharp, central furrow for the reception of the dorsal 
carina of the preceding volution. Umbilicus well-defined, wide and 
deep, the edge wavy. Aperture a little wider than high, the height 
a little more than half the greatest diameter of the shell, more or 
less rhombic-subquadrate in outline. 

The dimensions of the best-preserved specimen observed are: great- 
est diameter, 11.5 mm.; width of aperture, 8.5 mm. 

Remarks.—Vhis variety of Cyrtolites ornatus differs only from the 
typical form of the species in its smaller size. The variety is the 
older form, being known only from the Trenton, while the larger, 
more typical form occurs in younger beds. But few individuals have 
been observed in the New Jersey collections, and all of these are 
internal casts, so that the delicate surface markings of the species 
cannot be seen. These markings consist of delicate, raised lines, run- 
ning almost straight across the volutions, with short, connecting lines 
arranged alternately. 


PROTOWARTHIA CANCELLATA (Hall). 
Plate hicsia—n: 


1897. Protowarthia cancellata U. & S., Pal. Minn., pt. IL., p. 872, 
pl. 63, figs. 1-14. 


Description.—Shell of medium size, subglobose, close coiled, with 
no umbilicus when the shell is preserved, but with a small one in the 
casts. In immature specimens the dorsum of the outer volution is 
rather sharply rounded, but with increasing age it becomes more 
broadly rounded, losing entirely the obscure carination of the younger 
shells. Sinus shallow, rounded; the lateral margins of the aperture 
on either side of the sinus regularly and rather gently convex. Aper- 
ture wider than high, subsemi-circular in outline. On the larger in- 
ternal casts one or more rather broad and shallow, rounded, transverse, 
wrinkle-hke depressions are frequently present near the aperture and 
parallel with the apertural margin. 
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The dimensions of a large specimen are: maximum diameter, 21 
mm.; width of aperture, 18 mm. 

Remarks.—In none of the New Jersey specimens have the delicate 
surface markings of this species been observed. These markings 
should consist of fine transverse and still-finer revolving lines, giving 
to the surface of the shell a cancellated appearance. 


TETRANOTA BIDORSATA (Hall). 
Plate XII., Figs. 18-19. 


1847. Bucania bidorsata Hall, Pal. N. Y., vol. I., p. 186, pl. 40, 
figs. 8 a-q. 

1897. Tetranota bidorsata U. & S., Pal. Minn., pt. IL, p. 877, pL 
65, figs. 10-18: 


Description — ‘Shell usually about 12 mm. in height, but the height 
may exceed 20 mm., and occasionally reaches 25 mm.; volutions two 
and a half to three and a half, vertically compressed, sublunate in 
section; the width for the inner volutions or in young specimens a 
little greater than twice the height; in old examples the increasing 
altitude of the centro-dorsal ridges causes the width just behind the 
aperture to be proportionally somewhat less; umbilicus large, deep, 
rather sharply defined, the width generally about half the greatest 
diameter of the shell; the latter dimension is to the greatest width 
of the aperture about as three is to four. Aperture somewhat abruptly 
expanded laterally, the height and width about as three is to seven; 
slightly indented by the preceding whorl; lips thin, the outer one, 
with a moderately-deep emargination, taking up between one-fourth 
and one-third of the anterior outline; depth of same about one-fifth 
less than its width. Dorsum with four strong, revolving ridges, the 
two central ones nearer each other than to the lateral ones and higher, 
the altitude, also, increasing gradually to the aperture; between them 
lies the broad slit-band, which is more distinctly concave on the shell 
than on internal casts, the double ridge in the latter, particularly 
near the aperture, often appearing as a broad and more or less flat- 
topped, single ridge; on each side of the central ridges there is, first, 
a broad groove, then an obtusely angular ridge, and finally a narrower 
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groove, which slopes down to the angular or sharply-rounded side of 
the volution. While the central pair of ridges increases in prominence, 
the lateral pair becomes more and more indistinct on the last volution, 
till, at the apertural margin, they are scarcely distinguishable—at any 
rate, this is true of casts. The transverse surface markings are promi- 
nent, regular, visible to the unassisted eye, about three in 1 mm.; the 
course of the stris from the umbilicus is at first nearly straight across, 
and it is only in the centro-lateral grooves that they curve backward 
very strongly. When the characters of the external layer are pre- 
served, these very fine, short lines are to be seen crossing the trans- 
verse lines rectangularly.”—UlIrich and Scofield. 


BUCANIA PUNCTIFRONS (Hmm.). 
Plate XII., Figs. 10-12. 


1842. Bellerophon punctifrons Emm., Geol. Rep. 2d Dist. N. Y., p. 
392, fig. 5. 

1847. Bucania punctifrons Hall, Pal. N. Y., vol. I., p. 18%, pl. 40 A, 
figs. 1 a-e. 

1897. Bucama punctifrons U. & S., Pal. Minn., pt. II., p. 894, pl. 
67, figs. 41-44. 


Description—‘‘Shel] rather small, probably not exceeding 20 mm. 
in height. Volutions three or four and a half, rounded on the back, 
subangular on the sides; umbilicus large, its width somewhat greater 
than half the height of the shell; aperture slightly wider than high, 
subpentagonal. In a transverse section the volutions are semi-circular 
in the dorsal half, with the umbilical slopes almost straight and the 
ventral side broadly indented by the preceding whorl. The width 
of the last volution expands from 6 mm. to 12 mm. in a specimen 18 
mm. high. In the same specimen the slit has a length of 16.5 mm. 
and a width of 0.7 mm. The slit-band is concave, bordered on each 
side by a delicate line and crossed by numerous fine lunule. On each 
side of the slit and band the whole exposed surface is covered by a 
strong and very sharply-defined network, the deep meshes of which 
are so arranged that they form rows running in two directions, one 
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almost directly across the volutions, the other obliquely forward and 
outward from the band. Finally, in certain lights, a third arrange- 
ment of the meshes will be observed, namely, in a series passing ob- 
liquely forward from the sides to the slt-band. The last direction 
is approximately at right angles to certain more or less distinct lines 
or varices of growth, which interrupt the regularity of the network on 
old examples.’—U rich and Scofield. 


PHRAGMOLITES COMPRESSUS Con. 


Plate XII., Figs. 16-17. 
1838. Phragmolites compressus Con., Ann. Rep. Geol. Sury. N. Y 
paL19: 
1847. Cyrtolites compressus Hall, Pal. N. Y., vol. I, p: desir 
40 A, figs. 2 a-f. 


a 


Shell discoid. Volutions two or three, shghtly embracing, strongly 
earinate upon the dorsum, subtriangular in cross-section, wider than 
high; the sides moderately convex from the base of the carina to 
the margin of the umbilicus, where they are bent abruptly inward 
at nearly right angles to the plane of the shell; umbilicus from two- 
fifths to one-half the total diameter of the shell. The lateral surfaces 
marked by slightly-oblique, transverse, imbricating, folded, lamellar 
expansions, whose position, when removed, is indicated by transverse, 
wavy lines. 

he dimensions of the only specimen observed are: maximum di- 
ameter, 9 mm.; width of aperture, 4.5 mm. 

remarks.—This shell is not a common one in the Trenton hmestone 
of New Jersey. On removal from the limestone matrix in which it 
occurs the lamellar expansions of the shell, and frequently the shell 
substance itself, is entirely removed, so that the wavy, transverse lines 
characteristic of the genus are almost or wholly obliterated. The 
proposal of a new generic name, Conradella, by Ulrich and Scofield 
for this group of shells seems to be entirely unwarranted, for although 
Conrad’s name, Phragmolites, was but briefly defined and was pro- 
posed under the supposition that it belonged with the Cephalopods 
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rather than with the Gasteropods, his type species cannot be mistaken. 
Under these conditions, the name Phragmolites is used in this place 
rather than Conradella. 


OXYDISCcUS suBACUTUS Ulrich. 
Plate XII., Figs. 8-9. 


1897) Oxydiscus subacutus Ulrich, Pal. Minn., pt. IL., p. 913, pl 
62, figs. 62-65, pl. 82, figs. 23-25. 


Description.—‘Shell lenticular; dorsum acutely carinated; greatest 
diameter from 15 mm. to 28 mm.; greatest thickness or width nearly 
one-half the diameter. Volutions three and one-half to four and one- 
half, thickest near the umbilicus, from which the surface ascends, first, 
with a gently convex, then with a concave slope to the sharp periphery ; 
each volution embracing between one-third and one-half of the pre- 
ceding one; umbilicus exposing all the whorls; its width somewhat 
less than one-third of the diameter of the shell; edge of umbilicus 
abrupt, subangular; aperture obcordate, indented below by the sharp 
dorsum of the perceding whorl; margin of aperture thin, in a side 
view with a strong, backward sweep; slit long, very narrow. Surface 
marked by fine and rather indistinct lines of growth.”—Ulrich. 


PTEROTHECA EXPANSA (Hmm.) ? 
Plate XII., Fig. 35. 


1842. Delthyris expansus Kmmons, Geol. Rep. 2d Dist. N. Y., p. 
397, figs. 109-112. 

1861. Choderma expansa Hall, 14th Ann. Rep. N. Y. State Cab. 
Nat eElist:: p98: 


A single imperfect specimen, which may belong to this species, has 
been observed. It is a shell which, when complete, was subellipti- 
eal in outline and strongly carinate along its median line. Each 
lateral slope from the median line of the shell is at first abrupt to 
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the base of the carina and is then gently convex to the lateral mar- 
gins, with a single, shallow, rounded furrow extending from the apex 
obliquely to the postero-lateral margin. 

The approximate dimensions of the shell must have been: length, 
24 mm.; width, 30 mm. 


RAPHISTOMA PERACUTUM U. & S. 
Plate XII., Figs. 22-28. 


189%. Raphistoma peracutum U. & 8., Pal. Minn., pt. IT., p. 940, pl. 
68, figs. 1-6. 


Description.—‘Shell small, not known to exceed 12 mm. in di- 
ameter, consisting of three or three and one-half whorls, flat above, 
rounded below; periphery very sharp and thin; umbilicus equaling 
a little more than a fourth of the greatest diameter, its edge nar- 
rowly rounded; height of shell very slightly exceeding a fourth of 
the width. Surface marked on the flat, upper side with very fine, 
subequal striz, sweeping on the whole rather strongly backward from 
the suture. About a third of the width of a whorl from the suture 
the strie are interrupted by a delicate, revolving line. Between the 
latter and the extreme edge of the peripheral carina the striz make 
a distinct, sigmoid curve. Below the periphery the surface is marked 
with similar strie, which, in descending, curve first forward and then 
almost directly toward the centre of the umbilicus.”—Ulrich and 
Scofield. 

Remarks.—The specimens of this species in New Jersey are all 
poorly preserved, but seem to agree essentially with the Minnesota 
species, whose description has been copied above. They also essen- 
tially agree with the western specimens in their geological horizon, 
as they have only been observed in New Jersey in the lower or Black 
River horizon of the formation associated with Leperditia fabulites 
and Dalmanella subequata. In none of them are the delicate surface 
markings well preserved, but upon one specimen the revolving line 
about one-third of the width of the whorl from the suture can be 
detected. The New Jersey specimens sometimes attain a diameter of 
15 mm., which is a little greater than the dimensions mentioned in 
the original description. 
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LOPHOSPIRA MEDIALIS U. & S. 
Plate XII., Fig. 28. 


1897. Lophospira medias U. & S., Pal. Minn., pt. I1., p. 973, pl. 


73, figs. 23-29. 


Description.—“Height 12 to 22 mm.; apical angle 58° to 70°, the 
average about 63°. Volutions six or seven, all contiguous, somewhat 
depressed, rounded below; upper slope nearly flat, generally a little 
concave in the outer half and gently convex toward the suture, occa- 
sionally convex enough to form an obscure, subsutural angulation ; 
lower carina becoming less distinct with age, never strong, generally 
quite indistinct; between it and the prominent peripheral carina, 
which carries the rounded band, the outline is more or less concave ; 
umbilicus small, but always present. Surface markings rather strong, 
lamellose, strongly curved backward, often gathered into undulating 
groups near the umbilicus.”—UIrich and Scofield. 


LOPHOSPIRA OWENI U. & S. 
Plate XII., Fig. 34. 


1897. Lophospwa owem U. & S., Pal. Minn., pt. II., p. 980, pl. 73, 
figs. 41-45. 


Description.—“Height 25 to 36 mm.; apical angle 59° to 62°. 
Volutions six or seven, the first very minute, decidedly angular. 
Peripheral band prominent, thick and rounded, sometimes margined 
by a delicate line on each side. Upper slope concave, except near 
the suture, where there is usually a broad, rounded ridge or carina; 
this ridge, however, becomes quite obsolete on the sixth or seventh 
volution. Lower side sloping inward, scarcely ventricose, the outline 
being first concave, next convex, then straight or concave and finally 
convex again, there being a peculiar swelling just behind the minute 
umbilicus. The first convexity beneath the peripheral band repre- 
sents the lower carina of L. perangulata and other species, and. in 
young shells it is sharp enough to be called a carina, but as growth 
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proceeds it becomes more and more obtuse. Aperture straight at the 
inner margin, somewhat narrowly produced at the lower angle. Sur- 
face markings rarely preserved; whenever preserved, they consist of 
rather distant, delicate, sublamellose striew, with very fine lines be- 
tween them, all curving backward strongly to the peripheral band.”— 
Ulrich and Scofield. 

Remarks.—This species is rare in the Black River horizon of the 
Trenton formation at Jacksonburg, and has not been observed in a 
satisfactory condition of preservation to exhibit all its characteristics. 
There seems to be no doubt, however, that the New Jersey shell is 
identical with the species which has been described as L. owent from 
Minnesota. 


LIOSPIRA MICULA (Hall). 
Plate XII., Figs. 24-25. 


1862. Pleurotomaria micula Hall, Geol. Rep. Wis., vol. I; p-. 55, 
fig. 4 (no description). 

189%. Inospwra micula U. & S., Pal. Minn., pt. II., p. 994, pl 68; 
figs. 24-29. 

Description—Shell small, discoidal-lenticular, consisting of about 
four volutions. The winbilicus filled by a perfectly-smooth, rather 
distinctly outlined, concave, reflexed callosity of the inner lip. The 
sutures very shallow; the spire forming an almost continuous, even 
slope from the apex to the periphery, the apical angle being from 
120° to 127°. The periphery of the outer volution is sharply angular 
in the casts, but is more rounded when the shell is preserved. The 
volutions subrhomboidal in cross-section. The aperture irregulary 
triangular in outline, wider than high, the inner hp nearly vertical. 
Diameter of shell usually from 9 to 12 mm. 

Remarks.—In 1847 Hall* described Pleurotomaria subtilistriata 
from the Trenton limestone at Watertown, New York. ‘The size of 
the species was described as follows: “Most of the specimens being 
scarcely visible to the naked eye.” The specimens illustrated, how- 
ever, said to be the largest seen, are 10°mm. and 11.5 mm. in diameter, 
respectively, and, so far as can be judged from the figures, are not 
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different from the specimens here referred to LZ. micula. Pleuroto- 
maria micula was illustrated, but not described, by Hall, the speci- 
mens coming from the Trenton formation in Wisconsin. The species 
ras afterwards reidentified and described by Ulrich and Scofield in 
their Minnesota report, and it has been recognized as a rather common 
Trenton form in the Mississippi valley. he real status of L. sub- 
tilistriata still remains in doubt. It is possible that it is really a 
minute species, and that the large specimens illustrated for the species 
are specifically distinct from the minute specimens indicated in the 
description, and should be referred to L. micula. It is also possible 
that the small individuals mentioned by Hall are only the young of 
the larger one, and that the two supposed species, subtilistriata and 
micula, are one and the same, in which case the name swbtilistriata. 
having priority, would be the proper designation of the species. 


HORMOTOMA SALTERI Ulrich. 
Plate wN SS Big 29: 


eon Llormotoma saver) Wir Pal Minne pi lp. W016. ple 70; 
figs. 44-51. 


Description.—Height 12 to 40 mm.; apical angle 24° to 25°. Volu- 
tions nine or ten in large individuals, rounded, with a central, flattened 
or slightly concave, revolving band, which is bordered on each side by 
a delicate, raised line; not recognizable on the internal casts. Suture 
simple, deep. Lines of growth fine, bending strongly backward from 
the suture to the band, and beneath this curving very strongly forward 
again. Aperture nearly circular, the outer lip deeply notched at the 
revolving band. 

Remarks.—This species has been separated from the common H. 
gracilis (Hall) by Ulrich because of its greater apical angle, the 
typical form of H. gracilis having an apical angle of but about 
18°. In all other respects the two species are essentially alike, and 
the specimens now referred to H. salteri have always previously 
been referred to H. gracilis. The species is rather common in the 
Trenton lmestone of New Jersey in some localities, and in none of 
those observed is the apical angle less than 24°, and in but few is it 
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as much as 25°; the great majority of species measures exactly 24°. 
The New Jersey specimens usually lose their surface markings in 
being removed from their limestone matrix, and are usually broken 
up to such an extent that it is rare to secure fragments more than 
12 or 15 mm. in length. 


HELICOTOMA sp. 


In the faunas of the lower beds of the Jacksonburg section, and 
elsewhere, several specimens belonging to one or more species of the 
genus Helicotoma have been noticed. All of them are badly crushed 
and are in such a condition that they cannot be specifically identified. 


ECCYLIOMPHALUS TRENTONENSIS (Conrad). 
Plate XIIL., Figs. 20-21. 


1842. Cyrtolites trentonensis Conrad, Jour. Acad. Nat. Sci. Phil., 
vol. “Vie... p. 270, pl. a7, ne. 4. 

1847. Cyrtolites trentonensis Hall, Pal. N. Y., vol. L., p. 189, pl. 
40 A, figs. 3 a—d, pl. 41, figs. 1 a-c. 


Description.—Shell consisting of less than one volution, increasing 
gradually in size from the apex, coiled in one plane. Cross-section an- 
gularly subovate. Ventral side of the shell convex from the periphery 
to the inner margin; the periphery rather sharply rounded; about 
midway between it and the inner margin, on the dorsal side of the 
shell, is an angular, subcarinate ridge, the space between this ridge 
and the peripheral angulation being nearly flat; from the dorsal ridge 
to the inner margin of the shell the surface is convex. The surface 
is marked by rather obscure and irregular lines of growth, which, on 
the dorsal side, slope backward to the dorsal ridge, thus indicating 
the presence of an angular sinus in the aperture at that point. The 
most complete specimen observed has a length of about 35 mm. 
around the periphery of the shell from apex to aperture. 

Remarks.—This shell is apparently closely allied to H. subrotundus 
U. & 8. from Minnesota, and it is not altogether clear that the two 
species are really distinct. Cyrtolites trentonensis was not recognized 
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as a member of the genus Hecyliomphalus by Ulrich and Scofield, 
but the New Jersey specimens are certainly cogeneric with the species 
referred by them to this genus, and there also seems to be no question 
as to their identity with the shells described as Cyrtolites trentonensts 
from New York. 


ECCYLIOMPHALUS contTIGUUS Ulrich. 
Plate XII., Figs. 13-15. 


1897. Hecyliomphalus contiguus Ulrich, Pal. Minn., pt. I1., p. 1037, 
pl. 74, figs. 48-52. 


Description—‘Shell 12 to 30 mm. in diameter, 7 to 16 mm. in 
height, consisting of three or four rapidly-enlarging, contiguous 
whorls, coiled so as to leave a deep umbilicus, in which from a third 
to a half of each of the inner whorls is visible; whorls subovate in 
section, higher than wide, somewhat narrowly rounded in the outer 
half of the upper surface. On the upper side the inner whorls may 
be sunken slightly beneath or raised above the level of the last; inner- 
most whorl with a free termination. Mouth obliquely subovate, the 
margin rather deeply notched above, broadly curved forward on the 
outer side and gently sinuate below. Surface markings somewhat 
irregular and coarse, parallel with the edge of the mouth.”—UIrich. 

Remarks.—A single specimen from the Trenton limestone of New 
Jersey seems to be identical or at least closely allied to #. contiguus, 
described by Ulrich from the Stone’s River group of Tennessee. It 
is smaller than the dimensions recorded for the Tennessee shell, having 
a maximum diameter of only about 6.5 mm., but this may be due 
to the immaturity of the shell. The shell itself is apparently entirely 
removed from the specimen, so that the surface markings and the 
outline of the aperture cannot be certainly determined, but the gen- 
eral contour of the shell agrees closely with Ulrich’s figure 52, except 
that the New Jersey shell is slightly lower. If sufficient material could 
be examined, it is possible that the New Jersey specimens would con- 
stitute a species distinct from, but closely allied to, this species de- 
scribed from Tennessee. 
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‘CYCLONEMA MONTREALENSIS Bill. 
Plate XII., Fig. 33. 


1865. Cyclonema montrealensis Bill., Pal. Foss., vol. I., p. 30, fig. 
28, Pp. 29. 


Description.—Shell with the height and width about equal, the 
diameter of full-grown individuals being from 20 to 30 mm. Apical 
angle about 90°. Volutions about four, rather rapidly enlarging and 
strongly convex. Suture distinct. Aperture subcircular. Surface 
marked by strong, revolving lines, .5 to 1 mm. apart, and by much 
finer, oblique, transverse lines. 

Remarks.—All the specimens of this species which have been studied 
are more or less crushed, so that the amount of variation of the apical 
angle cannot be determined, though it is probably never less than 90°. 
The apex of all the specimens seen is imperfect, so that there’ may 
have been one or two additional volutions in the perfect shells. 


HOLOPEA SYMMETRICA Hall. 
Plate XII., Figs. 26-27. 


1847. Holopea symmetrica Hall, Pal. N. Y., vol. L., p. 170, pl. 37, 
fig. 1. 


Description.—Shell attaining a height of 12 mm. to 15 mm., the 
width about equal to or less than the height. Volutions three or four, 
rounded, ventricose, increasing gradually from the apex; the aperture 
nearly circular, slightly oblique. Surface marked by fine, raised, 
more or less crowded lines of growth, which are sometimes slightly 
fasciculate in their arrangement. 


a se 
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HOLOPEA PARVULA Ulrich. 
Plate XII., Fig. 30. 


189%. Holopea parvula Ulrich, Pal. Minn.,’pt. I1., p. 1067, pl. 79, 
fre. 19 (ff. pyrene var. parvula in explanation of plate). 


Description.—‘Shell small, 6 to 10 mm. in width, the height equal- 
ing about three-fourths of the width; spire depressed-conical; whorls 
four, including two very small ones at the apex, neatly rounded, sub- 
circular in section; suture distinct, very slightly canaliculate; um- 
bilicus large, equaling about one-fourth of the diameter of the shell; 
aperture moderately oblique, rounded, slightly modified above by the 
preceding whorl; surface with very fine, obscure lines of growth, 
and on the latter half of the body whorl a number of more or less 
obscure undulations running parallel with the apertural margin.”— 
Ulrich. 

Remarks.—Among the New Jersey specimens a single one seems 
*to be a member of this species. It is imperfectly preserved, but, in 
so far as its characters can be determined, it does not differ essentially 
from Ulrich’s description, which has been copied above. The um- 
bilicus is so filled with the matrix that its size cannot be determined, 
the surface marking cannot be seen, and none of the obscure undula- 
tions mentioned in the description can be detected. 


HOLOPEA SUPRAPLANA U. & S.? 
Plate XII., Figs. 31-82. 


1897. Holopea supraplana U. & S., Pal. Minn., pt. IL., p. 1068, pl. 


79, figs. 27-28. 


A single imperfect specimen from New Jersey, from which all the 
inner whorls are missing, seems to be referable to this species. It is 
characterized by its rapidly-expanding, outer volution, the vertical 
expansion being much the most pronounced, so that the aperture is 
nearly twice as high as it is wide. 
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PTEROPODA. 


CONULARIA TRENTONENSIS Hall. 
Plate XIII., Figs. 7-8. 


1847. Conularia trentonensis Hall, Pal. N. Y., vol. L., p. 222, pl. 
58, figs. 1 a-f. 


Description—Shell of medium size, pyramidal in form, quadrangu- 
lar in cross-section, the sides diverging from the apex at an angle 
of about 25°. The sides slightly convex, the angles furrowed. Each 
side marked by a series of angular, transverse costw, which are directed 
obliquely forward toward the aperture from each lateral margin, form- 
ing a rounded angle of about 130° at the median line; from two to 
four of these coste occupy the space of 1 mm., being closer together 
and finer near the apex of the shell and becoming progressively coarser 
towards the aperture. The furrows between the coste are wider than 
the ridges, rounded in the bottom, and are crossed at right angles by 
fine, raised bars joining adjacent cost, which are somewhat closer 
together than the cost themselves and not quite as high. 

The dimensions of a specimen which is somewhat incomplete at 
the apex are: length, 38 mm.; diameter at aperture, 18 mm. 

Remarks.—This is the only species of Conularia which has been 
recognized in the Trenton limestone of New Jersey. It is the common 
Trenton species of the genus which occurs in New York and other 
localities. 


CEPHALOPODA. 
ORTHOCERAS TENUISTRIATUM (Hall). 
Plate XIII., Figs. 1—2. 


189%. Orthoceras tenuistriatum Clarke, Pal. Minn., pt. II., p. 788, 
pl. 55, figs. 4 and 6. 


Description.—“Shell long, straight, gradually expanding. Sutures 
direct; septum regularly concave and very slightly oblique. Sipho 
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subeentral, small. Surface of the shell without annulations or ridges ; 
marked by fine, crowded, horizontal lines, somewhat undulating or 
irregular, often running into one another, rounded on the summit 
and subimbricating, separated by low furrows and divided at irregular 
intervals by a furrow of more than average width. The horizontal 
lines and furrows are crossed by extremely fine, vertical lines, seen 
only under magnification.”—-Clarke. 

Remarks.—Fragments of this species of Orthoceras are sometimes 
met with in the Trenton fauna of New Jersey. One specimen, which 
is possibly a member of the species, has a length of 75 mm., with a 
diameter of 21.5 mm. at the larger and 14 mm. at the smaller end. 
This specimen does not preserve the characteristic transverse mark- 
ings of the shell, but they may have been eroded. It is marked, how- 
ever, by a series of dull-colored, vertical bands about 1 mm. in breadth, 
separated by darker bands of about twice the width. A similar band- 
ing of the shell is noted by Clarke, and is considered by him as being 
a trace of original color lines in the living shell. 


ORTHOCERAS TENUITEXTUM (Hall). 
Plate XIII., Figs. 3-4. 


1847. EHndeceras proteiforme var. tenwtextum Hall, Pal. N. Y., vol. 
I., p. 210, pl. 45, figs. 2-5. 


Description.—Shell straight, gradually expanding. Sutures, septa 
and sipho not observed. The surface is marked by a series of fine, 
angular, longitudinal, raised lines, about three or four occupying the 
space of 1 mm., and also by transverse, raised lines, more rounded 
and a little closer together than the longitudinal markings, giving to 
the entire surface a fine, regular, reticulate ornamentation. 

The dimensions of the best specimen observed are: length, 54 mm. ; 
diameter at larger end, 13 mm.; diameter at smaller end, 5.5 mm. 
This specimen is somewhat compressed, so that the diameters given 
above are a little too great. 
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Remarks.—Fragments of this shell occur with the last, but they 
can always be distinguished by their very different surface markings. 
In general size and proportions the two species are much alike. 


ORTHOCERAS sp. undet. 
Plate XIII., Fig. 6. 


A single imperfect specimen of an Orthoceras in the collection is 
apparently different from either of the two preceding species. The 
shell expands more rapidly and seems to be marked by obscure annu- 
lations. The specimen is slightly curved, and if this feature is not 
accidental, it should, perhaps, be referred to the genus Cyrtoceras. 

The dimensions of the specimen are: length, 25 mm.; diameter at 
larger end, 8 mm.; diameter at smaller end, 3 mm. 


CAMEROCERAS PROTEIFORME (Hall). 
Plate XMIT., Wig. 5. 


1847. Hndoceras proteiforme Hall, Pal. N. Y., vol. I., p. 208, pl. 46, 
figs. 1 a—b, 2 (?), pl. 48, figs. 1, 2 (?), 3, 4, pl. 49, figs. 
1 a-e, pl. 50, figs. 1-3, i 52, figs. 1 a—b, pl. 53, figs. 1 a-e, 
pl. 55, fig. 1, pl. 57, figs. 1 a—b. 

1897. Cameroceras proteiforme Cle. Pal. Minn.; pt. Lp 
pl. 48, figs. 1-2, ae oe fig. 2, pl. 50, figs. 1-3, pl. 51, figs. 
1-3, pl. 53, figs. 


A few imperfect specimens of the siphonal casts of this species 
have been recognized in the New Jersey collections. The larger ones 
have a diameter of 35 mm., but all are too imperfect for description. 
An. illustration of one of the best specimens is given. 
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ARTHROPODA. 
TRILOBITA. 


HARPINA OTTAWENSIS (Bill.). 
Plate XIV., Figs. 1-2. 


1865. Harpes ottawaensis Bill, Pal. Foss., vol. 1, p. 182, fig. 165. 
189%. Harpina, cf. H. ottawensis Clarke, Pal. Minn., pt. 411., p. 757, 
fig. 79. 


Description.—*Head strongly convex, with a wide, punctured border, 
which extends backward to about the thirteenth segment of the thorax. 
If a line be drawn across touching the posterior edge of the neck 
segment, the contour in front of that line is nearly a perfect semi- 
circle. Glabella regularly conical, its length about five-ninths that 
of the head; posterior furrows distinct, entering at about one-half the 
distance from the ocular ridge to the posterior margin of the neck 
segment, thence running obliquely inward and backwards at an angle 
of about 45°, apparently not quite one-third the width; two anterior 
furrows on each side, represented by obseure pits; neck furrow nar- 
row; neck segment convex, strongly elevated on the fixed cheeks. 
The eyes [ocelli] are small and situated on a line drawn across the 
glabella at the anterior fourth; ocular ridge well defined, smooth, 
prolonged, with a backward curve outside of the eye. Thorax a little 
more than half the width of the head; the axis strongly convex and 
gradually tapering backwards; side lobes flat; plure with a wide 
groove along the middle, a small portion of their outer extremities 
turned backward. Surface of thorax, glabella and a subreniform 
space on each side of the base of the glabella smooth; the border with 
circular punctures about [0.2 mm.] in width, and separated by smooth, 
rounded interspaces half their own width; the punctures larger and 
more distant at the inner edge of the border; on the elevated part 
of the cheeks they have a subreticulated arrangement.”—Billings. 

Remarks.—Fragments of the head of this species are not uncom- 
mon at Jacksonburg, but no perfect individual or even a perfect head 
has been observed. ‘The commonest occurrence of the species is as 
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the impression of the wide, punctured, marginal border of the head, 
these specimens being similar to the one illustrated by Clarke from 
Minnesota. 


TRINUCLEUS CONCENTRICUS (Eaton). 
Plate XIV., Figs. 3-4. 


1847. Trinucleus concentricus Hall, Pal. N. Y., vol. L., p. 249, pl. 
65, figs. 4 a-c. 


Description—Head semi-circular or subcrescent-form in outline, 
the genal angles either destitute of spines or produced into long, 
slender, straight spines. Glabella smooth, very prominent, ovoid in 
outline, the widest portion being in front, with a short, blunt spine 
posteriorly; cheeks smooth, prominent, but depressed considerably 
below the glabella, from which they are separated by a well-defined 
dorsal furrow; eyes wanting. The entire anterior and lateral margins 
of the head are surrounded by a broad, somewhat flattened or concave 
border, which is marked in front by from three to five concentric rows 
of deep, rounded pits; one or two additional rows are introduced on 
the sides, and toward the genal angles the pits often become irregularly 
scattered. 

The thorax and pygidium have not been observed in New Jersey. 

The dimensions of one of the best specimens observed, a nearly-com- 
plete head, are: length, 10 mm.; width, 15 mm.; convexity, 6 mm. 


ISOTELUS GIGAS De Kay. 
Plate XIV., Figs. 5-7. 


1824. Isotelus gigas De Kay, Ann. Lyc. Nat. Hist., N. Y., vol. I, 
play pl dei ale pl elSs seals 

1847. Isotelus gigas Hall, Pal. N. Y., vol. 1, p. 231, pl. 60, figs. 
7 aH, pl. 61, figs. 3 a—m, 4 a-c, pl. 62, figs. 1 a—c, 2, pl. 63. 

189%. Isotelus gigas Clarke, Pal. Minn., pt. II., p. 701. 


Description—Outline of an entire individual subelliptical, with 
the anterior and posterior extremities somewhat pointed; the triloba- 
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tion nearly obsolete. Head subtriangular to semi-elliptical in outline, 
convex, slightly flattened in front; the anterior margin rather sharply 
rounded; facial sutures meeting at an angle, at or just behind the 
frontal margin, from this point they describe a broad, subarcuate 
curve, and, after passing around the eyes, they curve outward and 
then downward, intersecting the posterior margin at some distance 
outside of the eyes; glabella obscurely defined and more obscurely 
lobed; occipital furrow and segment obsolete; free cheeks marked 
by an intramarginal furrow, above which their general surface is 
elevated into a more or less conspicuous node, crowned by the eye. 
Thorax with a broad axial lobe, occupying more than one-third the 
width, consisting of eight segments. Pygidium subtriangular in out- 
line, of nearly the same size and shape as the head, its lobation very 
obscure, especially in the larger individuals, the dorsal furrows being 
hardly distinguishable; axis much narrower at its anterior extremity 
than the axis of the thorax, tapering rapidly to the obtusely rounded 
posterior extremity, which lies at about one-fourth the length of the 
pygidium from the posterior margin; plure convex, smooth in the 
larger individuals, but in younger ones marked by about ten obscure 
segments, which also continue across the axis; the entire margin of 
the pygidium, except where it joins the thorax, bordered by a rather 
broad, slightly depressed, marginal border; the anterior, lateral angles 
bent abruptly downward. 

Remarks.—No complete individuals have been observed, but frag- 
ments of heads, pygidia and thoracic segments of this species are not 
uncommon in the Trenton limestone of New Jersey, some of them indi- 
cating individuals which must have had a total length of over 150 mm. 


PTYCHOPYGE JERSEYENSIS Nn. sp. 
Plate XIV., Fig. 16. 


A single imperfect pygidium from Jacksonburg is apparently refer- 
able to this genus, and as it can. be referred to none of the described 
species, the above name is proposed for it. The general form of the 
pygidium is semi-elliptical. The plure are convex near the axis, 
becoming concave in the outer half; they are marked by four well- 
defined furrows, which extend almost to the margin. The segments 
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between the furrows are broad and flat. The axis is apparently un- 
segmented, though this cannot be stated with certainty, because of — 
the imperfect condition of the specimen. 


BUMASTUS TRENTONENSIS (Emm.). 
Plate XIV., Figs. 8-13. 


1842. IJllenus trentonensis Emm., Geol. N. Y., Rep. on 2d Dist., 
[Oppo e slo ash \ 

1897. Bumastus trentonensis Clarke, Pal. Minn., pt. IL, p. 718, 
figs. 30-35. 

Description.—Head strongly convex, subsemi-circular in outline, 
not trilobate, and with no prominences save the eyes, which are located 
posteriorly, well toward the lateral margins. A pair of longitudinally 
elongate, sublunate depressions are situated on a transverse line join- 
ing the eyes, about half way between the eyes and the median lne 
of the head. These depressions are slight or almost obsolete upon the 
exterior of the test, being much more strongly marked upon the casts. 
Aside from these depressions and a few fine lines near the anterior 
margin and running parallel with it, the test of the head is perfectly 
smooth. The pygidium is smooth throughout, not trilobate, resem- 
bling the head in size and general outline. Nine thoracic segments 
are present in the only specimen observed in which they are preserved. 

The dimensions of a rather small specimen are: total length of 
body, 20 mm.; breadth, 10 mm.; length of head, 8 mm.; length of 
thorax, 6 mm.; length of pygidium, 6 mm. 

Remarks.—This species is one of the commonest trilobites in the 
Trenton limestone of New Jersey, and occurs at nearly all horizons 
from which fossils have been secured. It is associated with Leperditia 
fabulites in the Black River horizon of the formation at Jacksonburg, 
and continues to occur in most of the beds nearly to the top of the 
same section. The species exhibits considerable variation in size, the 
largest heads attaining a length of 16 mm., though the usual size is 
about 9 or 10 mm. The large specimens have some resemblance to 
B. orbicaudatus Bill., but are more convex. 
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BUMASTUS TRANSVERSALIS N. Sp. 


SS 


~~ 
Plate XIV., Wig. 14. 


Description.—Head convex, subelliptical in outline, not trilobate, 
much wider than long; the eyes situated posteriorly near the lateral 
margins. ‘Test smooth, with a pair of longitudinally elongate, swb- 
lunate depressions on the transverse line between the eyes, about mid- 
way between the eyes and the median line of the head. Pygidium 
similar to the head in size and outline, perfectly smooth throughout. 
The complete thorax unknown. 

The dimensions of one of the type specimens are: breadth of head 
between eyes, 13.5 mm.; length of head, 6 mm.; breadth of pygidium, 
13 mm.; length of pygidium, 6 mm. 

Remarks.—This species resembles B. trentonensis, but is propor- 
tionately very much broader; in all other respects the two species are 
alike. It has only been observed in the lower or Black River horizon 
of the Trenton limestone. 


BUMASTUS ELONGATUS DN. Sp. 
Plate XIV., Eig. 15. 


At a single locality south of Newton a species of Bumastus has 
been found in the Trenton limestone which resembles B. trentonensis 
in all respects except in the much greater proportional length of the 
parts. A nearly-perfect pygidium having a length of 13 mm. and 
a width of 12 mm. is illustrated. Associated with this elongate 
-pygidium there are fragments of heads which also have similar 
elongate proportions. 


PROETUS LATIMARGINATUS D. sp. 
Plate XIV., Figs. 17-24. 
Description.—Head sublunate in outline, the genal angles produced 
into long, sharp spines. Glabella elevated, broadly subconical, rounded 


in front; lateral furrows nearly obsolete exteriorly, but sometimes 
their position is indicated by dark lines on the surface, which seem 
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to indicate an internal thickening of the test; the two anterior pairs 
are short and lie in front of the eye-lobes; they are close together, 
and are directed obliquely backward from the margin of the glabella; 
the posterior pair are more conspicuous than the others, and are 
sometimes marked by shght depressions; they are situated a little 
in front of the middle of the eye-lobes, and are directed obliquely 
backward from the margin of the glabella, becoming more curved 
posteriorly, joining the occipital furrow at nearly right angles. The 
dorsal furrow well defined throughout. Oecipital furrow sharply im- 
pressed, deeper than the dorsal furrow. Occipital segment with sub- 
parallel margins, scarcely as highly elevated as the glabella, marked 
by a small, rounded tubercle at its central point. Palpebral lobes 
of moderate width, subsemi-circular in outline, depressed below the 
level of the glabella. Facial sutures curving into the margin of the 
glabella, both in front and behind the palpebral lobes; posteriorly 
they intersect the margin of the head close to the axial lobe; in front 
of the palpebral lobes they curve outward nearly to the margin of 
the head, where they make a rather sharp bend and recurve inwardly, 
intersecting the anterior margin at some distance from its median 
point. Anterior limb of the cranidium broad, with a convex marginal 
border, between which and the glabella there is a rather broad, shal- 
low, concave furrow. Free cheeks depressed-convex, with the eyes 
abruptly elevated, marked by a rather broad marginal border on 
both the lateral and posterior margins, on the inner side of which 
there is a rather sharply impressed furrow. Pygidium small, sub- 
semi-circular in outline; the posterior margin regularly rounded; 
the anterior margin straight nearly to the lateral angles, where it is 
curved backward. Axis narrow, not reaching to the posterior mar- 
gin, marked by six or seven annulations. Plure convex, much de- 
pressed below the axis, marked by five or six grooved segments, only 
the anterior two or three of which reach the margin of the pygidium. 
Thorax unknown. 

The entire surface of well-preserved specimens is finely granulose. 

Remarks.—This species resembles P. parviusculus Hall. No meas- 
urements of that species are given with the description, but the figured 
type specimen, when reduced to natural size, has a total length of 
head of only 2.6 mm. None of the New Jersey specimens are as 
small as this, and the larger ones have a length of head of 8 mm. 
The lateral furrows of the glabella are also said to be not visible in 
that species, but at least the posterior pair can always be detected 
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in the New Jersey specimens. The small tubercle upon the occipital 
segment is not mentioned in the description of P. parviusculus, nor 
is it shown in the illustration. Another species allied to this one is 
P. alaricus Bill., from the Upper Ordovician of Canada. 


PROETUS BREVIMARGINATUS DN. Sp. 
Plate XY., Figs. 1-7. 


This species resembles the last in general form and size, but the 
heads may always be distinguished by the greater convexity of the 
glabella, with a deeply-impressed posterior pair of lateral, glabellar 
furrows and two anterior pairs of slightly-impressed furrows, also by 
the much shorter frontal border of the cranidium. The proportions of 
the head are broader, with broader free cheeks, and the tubercle upon 
the occipital segment is usually less conspicuous than in P. latimargi- 
natus. The pygidium which is believed to belong to this species has 
a broader axis, more broadly rounded posteriorly, than that of P. 
latimarginatus, and has a less number of segments on both axis and 
plure. 

The two species occur associated together in the same strata, and 
are about equally abundant. 


CYPHASPIS TRENTONENSIS 0D. Sp. 
Plate XV., Figs. 8-10. 


Description.—Glabella bounded on all sides by a deep furrow; the 
median lobe ovate or subpyriform, narrower behind, strongly arched, 
both longitudinally and transversely; basal lobes prominent, less than 
one-half the length of the median lobe and separated from it by deep 
furrows. The anterior marginal border of the cranidium narrow, 
bounded internally by a sharply impressed marginal furrow. Between 
the marginal furrow and the dorsal furrow bounding the glabella is 
a convex band, broader than the marginal border, which extends back- 
ward to the occipital furrow and surrounds the glabella, except pos- 
teriorly. The palpebral lobes are rather prominent and elevated, but 
do not rise as high as the glabella. Occipital furrow rather deeply 
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depressed. Occipital segment broader than the furrow, produced 
posteriorly at its median point into a short, blunt spine or tubercle. 
Surface of the median and basal lobes of the glabella, the posterior 
portion of the band surrounding the glabella and the occipital seg- 
ment, covered with minute tubercles, which are most abundant upon 
the glabella. The band between the dorsal and marginal furrows, 
in front of the glabella, has a closely-pitted surface. The anterior 
marginal border, the palpebral lobes and the bottom of all the furrows 
are smooth. 

The free cheeks, thorax and pygidium are unknown. 

The dimensions of the largest specimen observed are: total length 
of head, 4.75 mm.; width between palpebral lobes, 5 mm.; length of 
glabella, 3 mm.: width of glabella, 2.33 mm. 

Remarks.—This species is closely allied to C. planifrons Hich. of 
Russia, as described by Fr. Schmidt.* It differs from that species in 
the absence of the abrupt descent of the glabella posteriorly into the 
occipital furrow, and in its different surface markings, the head of 
C. planifrons being covered throughout with scattered tubercles. 


BRONTEUS LUNATUS Bill. 
Plate XV., Figs. 14-16. 


1855. Bronteus lunatus Bill., Geol. Surv. Canada, Rep. Prog., p. 338. 
1863. Bronteus lunatus Bill., Geol. Canada (Logan), p. 188, fig. 187. 
1897. Bronteus lunatus Clarke, Pal. Minn., pt. IT., p. 725, fig. 43. 


Description.—Pygidium subcircular in outline; axis semi-oval or 
subtriangular, partially terminated at a point a little more than one- 
fourth the length of the pygidium from the anterior border and be- 
yond that point continued as a flattened ridge, with slightly diverging 
sides. Pleura marked by six shallow, lateral furrows on each side; 
the first lies parallel with the anterior margin of the pygidium until 
it has proceeded half way to the lateral margin; it then curves back- 
ward and soon becomes obsolete; the second originates in nearly the 
same point with the first, but curves backward more directly; the 
other four are nearly straight and at equal distances from each other, 
but all disappear as they approach the margin. 


* Rey. Ostbalt. Sil. Tril., pt. IV., p. 58. 
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Remarks.—Only the pygidium of this species has been observed in 
New Jersey, but Billings’ illustration of a complete individual is 
introduced to show the characters of the remaining portions of the 
body. In Billings’ figure the broad, flat, posterior, axial rib of the 
pygidium is deeply divided for about one-half its length, although 
this division is not mentioned in the description of the species. In 
the New Jersey specimens no such bifurcation of this rib is noticeable, 
although just at the posterior margin of the pygidium there is the 
faintest suggestion of a median furrow. 

The surface of the test is marked by exceedingly fine, raised, con- 
centric lines, which arch forward in crossing the ribs of the pygidium. 


ARGES TUBERCULATUS MN. Sp. 
Plate XV., Figs. 11-13. 


Description.—Cephalon subtriangular to subpentagonal in outline, 
flattened above, the eye-lobes prominent. Glabella flattened above, 
its median and lateral lobes, as well as the eye-lobes, having the same 
elevation, strongly curved downward in front; median lobe broadest 
in front, its anterior portion strongly convex and extending beyond 
the lateral lobes; the second pair of glabellar furrows obsolete, the 
posterior and anterior ones continuous, separating off a pair of sub- 
ovate, lateral lobes, which are strongly convex in front, each of which 
is as broad anteriorly as the median lobe; the posterior lobes ill- 
defined. Dorsal furrows nearly as strong as the glabellar furrows 
anteriorly, but becoming fainter posteriorly and nearly obsolete before 
reaching the occipital furrow. Occipital furrow strongly impressed, 
curving forward medially. Occipital segment broad, its greatest 
breadth being back of the median lobe of the glabella. Fixed cheeks 
strongly convex. Hye-lobes prominent, placed about midway in the 
length of the head. Surface marked by scattered tubercles, which 
vary in size, being largest and most numerous upon the median lobe 
of the glabella. Free cheeks, thorax and pygidium unknown. 

In the best-preserved specimen the length of the head is 6 mm., 
the breadth between the eyes being 9 mm. 

Remarks.—But one other member of the genus Arges has been 
recognized in the Ordovician strata of America, Arges westenbergensis 
var. paulianus* from Minnesota. The New Jersey specimens differ 


* Pal. Minn., pt. II., p. 744. 
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from this species in the more angular outline of the head, the more 
prominent eye-lobes, the flattened dorsal surface and the much broader 
occipital ring. Our species also occurs at a somewhat lower horizon 
than those from Minnesota, being in the Black River horizon of the 
Trenton limestone as it occurs in New Jersey. 


PLATYMETOPUS TRENTONENSIS (Gon.). 
Plate XV., Figs. 17-19. 


1842. Asaphus? trentonensis Con., Jour. Acad. Nat. Sci. Phil., vol. 
WIE peri 7, plemiosis.! 10: 

1847. Platynotus trentonensis Hall, Pal. N. Y., vol. L., p. 235, pl. 
64, figs. 1 a-d (not 1e). 

1897. Platymetopus trentonensis Clarke, Pal. Minn., pt. II., p. 753. 


Description.—Head ventricose, the curve along the median line 
from the posterior to the anterior margins being very nearly a semi- 
circle, subsemi-circular in outline, attaining a breadth of 35 or 40 
mm. The glabella very large, occupying nearly the entire breadth 
of the cranidium, strongly protuberant in front; with a single pair 
of glabellar furrows, which originate at the anterior, lateral mar- 
gins, and, after curving inward, then backward and then slightly 
outward again, forming something more than a semi-circle, they join 
the occipital furrow, dividing the glabella into three lobes; the 
frontal or median lobe is broad in front, becoming narrower pos- 
teriorly to a point back of the middle of the head, and then again 
broadens out, becoming nearly as wide on the occipital furrow as 
it was on the anterior margin; the two lateral lobes about as promi- 
nent as the median lobe, subcrescentiform in outline. Dorsal furrows 
concave inward, about as deeply impressed as the glabellar’ fur- 
rows. Fixed cheeks rather broad along the posterior margin of the 
head, becoming rapidly narrower to a point just behind the pal- 
pebral lobe; the palpebral lobe rather prominent, the cheek becoming 
very narrow anteriorly. Occipital furrow and occipital segment well 
defined, extending across the fixed cheeks. The entire surface orna- 
mented with small, low, rounded tubercles, somewhat variable in size. 

Free cheeks, thorax and pygidium unknown. 
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ODONTOPLEURA PARVULA (Walc.).? 
Plate XV., Figs. 21-22. 


1879. Acidaspis parvula Walcott, 31st Rep. N. Y. State Mus. Nat. 
Josey 05 (Os) 

189%. Odontopleura parvula Clarke, Pal. Minn., pt. IL, p. 744, 
fig. 61. 


Description.—Width of the cranidium along its posterior border 8 
mm., width between the eyes 5.5 mm., the outline anterior to the eyes 
forming nearly a semi-circle. Glabella proportionally large, its great- 
est width 3.25 mm., subtriangular in outline; each member of the two 
pairs of glabellar lobes entirely isolated; frontal or median lobe reach- 
ing from the extreme anterior margin of the head to the occipital 
furrow, its sides parallel and straight, with a pair of minute lateral 
extensions just back of the anterior extremity, which may, perhaps, 
be considered as a rudimentary third pair of glabellar lobes; the 
posterior pair of glabellar lobes subelliptical in outline, with their 
long axes directed obliquely to the axis of the median lobe; the an- 
terior pair about one-half the size of the posterior pair, nearly circular 
‘in outline and placed in the angles between the posterior pair and the 
median lobe. The glabellar furrows about as deeply impressed as 
the dorsal furrows. The occipital furrow broad and deep; the oc- 
cipital segment narrower than the furrow, with a small tubercle in 
its centre. Fixed cheeks nearly as prominent in their median portion 
as the lateral lobes of the glabella; palpebral lobes minute, situated 
just in front of the occipital furrow; back of the palpebral lobes the 
cheek is abruptly depressed to its long, lateral extensions. From 
the occipital furrow forward to the antero-lateral margin of the 
median lobe of the glabella the fixed cheek is marked by a marginal 
furrow, which is nearly as deeply impressed as the dorsal and glabellar 
furrows. Whole surface marked by fine, circular tubercles of variable 
size. The free cheeks, thorax and pygidium unknown. 

Remarks.—Odontopleura parvula was originally described by Wal- 
cott from the Trenton limestone of Trenton Falls, New York, but 
the description of the head is so meagre that, in the absence of illustra- 
tions, it cannot be certainly identified. The glabellar furows are 
said to be so slight that “the lateral lobes and cheeks are scarcely 
defined.” This is certainly not the case in the specimen from New 
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Jersey. Ata later date Clarke published an illustration of a speci- 
men of the species from the type locality, but this figure shows much 
larger eyes than could have been present in the New Jersey specimen 
and the lateral margins of the median lobe of the glabella are not 
straight and parallel as in the specimen under consideration. The 
marginal border continuing around the anterior margin of the head, 
which is shown in Clarke’s figure, is not present in the specimen from 
New Jersey. By reason of these differences it seems possible that the 
New Jersey trilobite should be considered as a distinct and unde- 
scribed species. 


ENCRINURUS TRENTONENSIS Wale. 
Plate XV., Figs. 26-27. 


1897. Encrinurus trentonensis Walc., 31st Rep. N. Y. State Mus. 
Nat. Hist., p. 68 (p. 14 of reprints). 


Description.—Pygidium subtriangular in outline, length and breadth 
nearly equal; the lateral margins straight or slightly concave; the 
posterior extremity sharply rounded or subangular. “Axis narrow, 
with tapering sides, terminating within the posterior margin of the 
pygidium, with about twenty-five narrow segments in the larger indi- 
viduals. In the best-preserved specimen observed the first, fourth, 
seventh, eleventh, fiftenth and nineteenth axial segments each bear a 
low, blunt tubercle at the median line of the axis, while some of the 
intertubercular segments become fainter and even almost obsolete in 
the middle. The plure curve abruptly to the lateral margins, es- 
pecially posteriorly, and are marked with nine or ten ribs on each 
side, besides a median rib, which joins the posterior extremity of the 
axis with the posterior margin. The lateral segments curve back- 
ward distally, so that the outer portion of the anterior ones and nearly 
the whole length of the posterior ones is directed backward, the most. 
posterior ones having a direction nearly parallel with the axis. 

An average adult specimen of the pygidium has a length of 9 mm..,. 
with the breadth the same. 

Remarks.—Aside from the pygidia, which are fairly common in the 
upper portion of the section at Jacksonburg, only a few fragments 
of glabelle and cheeks which probably belong to this species have: 
been observed. These fragments are all strongly tuberculate through- 
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out. Among the specimens of pygidia which have been observed there 
are some which are smaller and proportionately much broader, with 
a smaller number of segments both on the axis and on the plure. 
The axial segments of these smaller specimens are intermittently tu- 
bercular as in the larger ones, and it is believed that they are only 
immature individuals of the same species. 

The original L. trentonensis, which was described from Wisconsin 
and Ilhnois, has never been illustrated, but the New Jersey specimens 
agree in general very closely with the description of the species. There 
is some difference in the arrangement of the tubercular segments of 
the axis, but the New Jersey specimens exhibit some variation in this 
respect among themselves; the important character seems to be the 
intermittence of the tubercular segments, and not the exact position 
of these segments. 

The species is a close analog of H. serbacht Schm.* from Russia. 


CALYMENE SENARIA Con. 
Plate XV., Fig. 28. 


1847. Calymene senaria Hall, Pal: N. Y., vol. I., p. 238, pl. 64, figs. 
3 a—N. 


Description.—Head sub-semi-cireular or sublunate in outline, the 
anterior and lateral margins being more or less nearly regularly 
rounded, and the posterior broadly sinuous, with the posterior lateral 
extremities bluntly subangular or abruptly rounded. Free cheeks 
irregularly triangular in outline, with thick, rounded, lateral mar- 
gins, defined by a distinct, rounded, marginal furrow, which is con- 
tinuous with the furrow separating the anterior end of the glabella 
from the prominent, elevated, anterior margin of the head. Facial 
sutures originating just in front of the genal angles, passing obliquely 
forward and inward for a little more than half the distance to the 
eyes, then curving inward to the base of the eye-lobe, and, after pass- 
ing around the eyes, extending forward and intersecting the anterior 
margin at points a little nearer together than the breadth between 
the eyes. Eyes small and rather prominent. Glabella more promi- 
nent than the cheeks and separated from them by deep, dorsal fur- 


* Rev. Ostbalt. Sil. Tril., pt. I., p. 229. 
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rows; about as wide behind as its length, including the occipital 
segment, much narrower in front; the frontal and three pairs of 
lateral, glabellar lobes separated by three pairs of glabellar furrows, 
of which the anterior pair is much the faintest and shortest, each 
member of the second pair extends about one-fourth the distance 
across the glabella, slightly’ curved posteriorly, the posterior pair 
deeper and wider than either of the others, each member extending 
about one-third of the distance across the glabella and directed ob- 
liquely backward. Occipital furrow deep and prominent, connecting 
with the dorsal furrows and less conspicuously with the marginal 
furrows of the posterior margin of the fixed cheeks, arching slightly 
forward at the middle of the glabella. Occipital segment well de- 
fined, arching a little forward, about as high as the most prominent 
portion of the glabella in front. Fixed cheeks convex, provided with 
a deep, broad furrow along their posterior margin. 

Pygidium wider than long, more or less subtrigonal in outline, but 
with the anterior margin broadly rounded. Axis well defined, convex, 
extending nearly to the posterior margin, with five or six transverse 
segments, which grow fainter posteriorly. The plure convex, each 
with about five segments, which are furrowed distally. 

Whole surface of the test minutely granular. 

Remarks.—Fragments of this species are common in the Trenton 
fauna of New Jersey, but no complete individuals have been observed. 
This species is most closely allied to the common Cincinnatian species 
of Southern Ohio and Indiana, which Clarke has referred to* C. 
callicephala Green. ‘The Trenton species, however, can always be 
distinguished from it by the grooving of the segments of the plure 
of the pygidium. 


CERAURUS PLEUREXANTHEMUS Green. 
Plate XV., Fig. 28. 


1847. Ceraurus pleureranthemus Hall, Pal. N. Y., vol. I., p. 242, pl. 
65, figs. 1 a—n, pl. 66, figs. 1 a—h. 


Description—Head_ crescentiform in outline, with the posterior 
lateral angles extended into long, curved, genal spines, which are 
attached to the fixed cheeks. Free cheeks irregularly triangular in 


* Pal. Minn., pt IL., p. 699. 
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outline, the eyes small. Facial suture starting at the lateral margin, 
and after extending inward toward the glabella, making a sharp turn 
forward just back of the eye, and after passing around the eye, cury- 
ing gently forward, cutting the anterior margin of the head in front 
of the glabella. Glabella prominent, convex, broadest in front, ex- 
tending nearly to the anterior margin of the head. Glabellar fur- 
rows well defined, but not extending across the glabella. The two 
anterior pairs straight, each portion extending over about one-fourth 
the width of the glabella. ‘The third pair extending inward about 
as far as the other two, and then bending abruptly backward and 
joining the occipital furrow, leaving the posterior glabellar lobes more 
or less detached. Occipital furrow deep and well defined, arching a 
little forward upon the glabella, extended laterally upon the fixed 
cheeks nearly to the lateral margins, where it joins a marginal fur- 
row just in front of the genal spine, which passes anteriorly. Occi- 
pital segment well defined. Dorsal furrow rather sharply impressed. 
Fixed cheeks convex, their posterior lateral angles extended into 
prominent, curved, genal spines. Whole surface of the head, except 
the dorsal, glabellar, occipital and marginal furrows, strongly granu- 
lose or papillose, with some scattered tubercles larger than the others. 

Thorax and pygidium not recognized in the New Jersey collections. 

Remarks.—This species is more or less abundant in the Trenton 
limestone throughout the United States wherever this formation 
occurs, but 1s rarely preserved, except in a fragmentary condition. 
The New Jersey material consists entirely of fragmentary portions. 
of the head; in most cases the glabella alone being recognized. This 
need never be mistaken, however, even in its fragmentary condition, 
because of its peculiar granulose ornamentation. 


PSEUDOSPHAEREXOCHUS TRENTONENSIS Clarke. 
Plate XV., Figs. 24-25. 


189%. Pseudospherexochus trentonensis Clarke, Pal. Minn., pt. II. 
p. 734, figs. 53-54. 


7 


Description.—Glabella subhemispherical, a little wider than long, 
with three pairs of distinct glabellar furrows. The first pair is the 
shortest, originating close to the frontal margin, the length of each 
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being about one-half the distance between their outer extremities 
measured in a straight line. The second pair are longer, parallel 
for about one-half their length with the first pair, then directed 
more strongly backward. The third pair are longer than the second, 
subparallel with them, but deflected abruptly backward at their ex- 
tremities, where they are widened into a slight pit or excavation, not 
reaching the occipital furrow. The occipital segment is widest in 
the middle. The cheeks are but imperfectly preserved. The entire 
surface of the glabella is covered with low, distinct, scattered tubercles. 

The dimensions are: length of glabella, 12.5 mm.; length of 
glabella and occipital segment, 14.5 mm.; width of glabella, 13.5 mm. 

Remarks.—This species was originally described from the Middle 
Trenton limestone at Trenton Falls, New York. In New Jersey the 
species has been observed only in the Black River horizon of the 
formation, where it is associated with Leperditia fabulites and Dal- 
manella subequata. Cheirurus vulcanus Bill.,* described from the 
“Quebec group,” Cow Head, Newfoundland, and from Stanbridge, is 
a very similar species. It is possible that the two are identical, in 


which case the specific name, vulcanus, has priority. 


PTERYGOMETOPUS CALLICEPHALUS (Hall). 
Plate XV., Figs. 29-32. 


1841. Phacops callicephalus Hall, Pal. N. Y., vol. I., p. 247, pl. 65, 
figs. 3 a—t. 
189%. Pterygometopus callicephalus Clarke, Pal. Minn., pt. IL., p. 


731, figs. 51-52. 


Description.—Head sublunate in outline, obtusely subangular in 
front, genal angles broad and rounded, with no indication of spinules. 
Glabella large, depressed-convex, broad and rounded in front, be- 
coming much narrower behind; frontal lobe large, subelliptical in 
outline; anterior pair of glabellar furrows starting from opposite the 
anterior extremities of the eyes, directed obliquely backward and each 
one extending over a little more than one-third the width of the 
glabella; second pair of glabellar furrows shorter and a little shal- 


* Pal. Foss., vol. I., p. 284, fig. 271; p. 324, fig. 310. 
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lower than the first, directed obliquely forward; third pair of glabellar 
furrows directed toward the axis of the glabella for a short distance 
and then bending abruptly backward and joining the occipital fur- 
row, leaving the small, basal glabellar lobes wholly detached. Occi- 
pital furrow rather deep and broad. Occipital segment rather broad, 
its elevation about even with the glabella in front, its posterior mar- 
gin convex. Palpebral lobes prominent, their elevation being nearly 
that of the glabella, separated from the glabella by the deep dorsal 
furrow, and marked by a conspicuous furrow just within the border 
of the eye. Hyes large, lunate, their inner margins elevated nearly 
or quite to the height of the glabella, their anterior ends opposite the 
first glabellar furrows and their posterior ends reaching nearly to 
the occipital furrow. Cheeks, outside the eyes, sloping rather abruptly 
to the lateral margins of the head; marked along the posterior margin 
to a point about one-half the distance from the eye to the margin by 
the narrow, but rather sharply impressed, occipital furrow, whose 
distal extremity is rather abrupt; the lateral borders marked by an 
ill-defined marginal furrow, which originates at the outer extremity 
of occipital furrow, and, after passing forward nearly parallel with 
the margin, joins the dorsal furrow just in front of the eye. 

Pygidium subtriangular in outline, rather abruptly rounded or sub- 
angular posteriorly. Axis prominent, but rather narrow, its margin 
shghtly incurved and abruptly rounded behind, marked by from 
eight to ten somewhat sinuous annulations; the plure slightly flat- 
tened adjacent to the axis, but soon curving rather abruptly to the 
lateral margins, marked by about six grooved segments, with slight 
traces of others posteriorly. 

Surface of the glabella, palpebral lobes, occipital segment and 
cheeks inside the marginal furrow distinctly pustulose, the little 
tubercles being more or less irregular in size; upon the cheeks out- 
side the border of the eyes the pupille are much less conspicuous 
than upon the glabella and the marginal border is perfectly smooth. 
Pygidium unornamented, except by the grooves marking the seg- 
ments, which do not extend entirely to the border, thus leaving a plain, 
perfectly smooth, narrow marginal border. 
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PTERYGOMETOPUS INTERMEDIuUS (Walcott). ? 
Plate XV., Fig. 33. 


1879. Dalmanites intermedius Walcott, 31st Rep. N. Y. State Mus. 
Nat. Hist., p. 69 (p. 16 of adv. sheets, 1877). 

1897. Pterygometopus intermedius Clarke, Pal. Minn., pt. I1., p. 727, 
figs. 45-47. 


In some of the lower beds of the Jacksonburg section, below those 
containing P. callicephalus, the pygidium of another species of Ptery- 
gometopus sometimes occurs. These pygidia are longer and much 
more triangular in outline than those of P. callicephalus and are 
usually smaller. The sides of the axis are slightly concave inward, 
giving it a slightly constricted appearance near the centre of its 
length. The axis extends nearly to the posterior extremity of the 
pygidium, is rounded at its end, and has about twelve annulations, 
with sometimes faint traces of several additional ones. The plure 
slope away abruptly from the axis, especially posteriorly, and are 
marked by eight ribs, the first two or three of which are usually 
slightly grooved. 

The head of this species has not been observed, so that it cannot 
be identified with certainty as P. intermedius, but the characters of 
the pygidium approach more closely to that species than to any other. 


OSTRACODA. 


LEPERDITIA FABULITES (Con.). 
Plate XIII., Figs. 11-12. 


1843. Oytherina fabulites Conrad, Proc. Acad. Nat. Sci. Phil., vol. 
ip oox. 

1897. Leperditia fabulites Ulrich, Pal. Minn., pt. IL, p. 634, pl. 43, 
figs. 10-14. 


“Carapace of medium size, obliquely subovate, comparatively long, 
widest posteriorly; ventral curves moderate, strongest just behind 
the midlength; cardinal line straight, comparing with the length 
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of the valve as two is to three, the two extremities almost equally 
angular; height of ends about as three is to four, both obliquely 
truncate above, the anterior narrowly rounded in the middle; the 
posterior outline more broadly and evenly curved, though having 
the usual backward swing. Ventral edge of carapace obtuse, scarcely 
flattened, with a slight furrow on each side near the edge of the right 
valve, in which a row of minute puncte is generally distinguishable ; 
overlap extending all around the free edges, strongest ventrally; ex- 
cept in rare instances neither valve has a flange or flattened border, 
and when present, it is in all cases very narrow and undefined; dorsal 
edge somewhat thickened, especially upon the left side. Surface of 
valves smooth or very faintly pitted, rather evenly convex, with the 
greatest thickness somewhat beneath the centre; a low ridge-like 
thickening along the posterior half of the dorsal margin of the left 
valve is to be noticed. Eye tubercle just distinguishable in most 
cases, often not to be detected. On the inner surface, however, it is 
always marked by a distinct pit. Muscle spot not distinguishable 
externally, except when the specimens are weathered, but on the inner 
side it is often well marked and surrounded by fine, reticulating, 
radial lines, short dorsally, longest post-ventrally. On the inner 
side of the ventral edge of the right valve there are two rows of small 
papille, three to five each, the number seeming to increase with age. 
The purpose of the papille, one series of which occurs in the anterior 
third, the other in the posterior, evidently was to prevent undue over- 
lapping of the valves by presenting an obstacle to the entering ventral 
edge of the left valve.”—UIrich. 


LEPERDITELLA ORNATA Nl. Sp. 
Plate XIII., Figs. 13-15. 


Carapace subelliptical; length of a large specimen, 3 mm.; height, 
2 mm.; thickness, 1.7 mm.; length of hinge line, 1.7 mm. Valves 
equally convex, greatest thickness below the middle. Free margin 
of the right valve abruptly inflexed, with a row of minute tubercles 
upon the angular, marginal ridge thus formed. Free margin of the 
left valve incurved and covering the inflexed margin of the opposite 
valve, with an external, longitudinal groove near the ventral margin. 


14 
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Remarks.—This species differs from any of the described species of 
the genus in its marginal row of tubercles upon the right valve. The 
specimens studied range from 1 mm. to 3 mm. in length, but scarcely 
vary in their proportions. The right valve of the species closely 
resembles, in its form and ornamentation, the left valve of Aparchites 
granilabiatus Ulr.,* but the left valve of this New Jersey species is 
quite different from that of Ulrich’s species. Furthermore, the free 
margin of the left valve of the species here described overlaps. the 
margin of the right valve, this being a character which would exclude 
it from the genus A parchites. 


EURYCHILINA OCULIFERA Nn. SD. 
Plate XIII., Fig. 16. 


Carapace subelliptical; valves moderately convex, with a nearly 
central, subcircular pit surrounded by a slightly-elevated rim, with 
a slight prominence obliquely above and to the front of it. Mar- 
ginal area convex, separated from the body of the valve by a sharply- 
impressed groove, the free margin extended into a narrow frill. Sur- 
face nearly smooth, the marginal border and frill marked by obscure, 
radiating lines. 

The dimensions of a rather large specimen are: length, 2.7 mm.; 
height, 1.8 mm.; length of hinge-line, 2 mm. 

Remarks.—This species may be distinguished from most other mem- 
bers of the genus by its sharply-defined, subcentral pit, which is not 
connected with the dorsal margin by a sulcus. In this character, how- 
ever, it resembles H. solida Reudemann, but may be distinguished from 
that species by its greater obliquity and its smooth surface. The next 
species resembles /. solida more closely than this one. 


EURYCHILINA JERSEYENSIS MN. Sp. 
Plate XIII., Fig. 17. 


Carapace subelliptical, moderately convex, with a subcentral, nearly 
circular pit, surrounded by a slightly-elevated rim, not connected with 
the dorsal margin by a sulcus. A slight prominence lies obliquely 


* Pal. Minn., pt. II., p. 644, pl. 45, figs. 21-28. 
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above and in front of the central pit. A slight, moderately-sharp, 
oblique ridge extends from the dorsal margin, near the anterior ex- 
tremity of the hinge-line, forward and downward to above the middle 
of the anterior extremity of the body of the shell. Free margin 
bordered throughout by a rather broad, concave frill. Surface very 
finely punctate, the marginal frill marked by more or less obscure, 
radiating lines. 

The dimensions of an average specimen are: length, 2.3 mm.; 
height, 1.5 mm.; length of hinge-line, 1.7 mm. 

Remarks—This species closely resembles the last one in many of 
its characteristics, but may always be distinguished from it by reason 
of the absence of the convex marginal area within the marginal frill 
and by its much wider frill. 


DESCRIPTION OF SPECIES FROM THE Hupson RiIvEeR FORMATION. 


The slates and arenaceous beds of the Hudson River formation are 
almost barren of organic remains, and at only three localities have 
fossils been found. At Sussex there is a thin stratum containing 
many individuals of but very few species of brachiopods. The other 
two localities, one near Branchville and the other in the railroad cut 
at Jutland, have afforded only graptolites. 


COELENTERATA. 
HYDROZOA. 
DIPLOGRAPTUS FOLIACEUS (Murch.). 
Plate XVI., Fig. 7. 


184%. Graptolithus pristis Hall, Pal. N. Y., vol. L., p. 265, pl. 72, 
figs. 1 a-s. 


Description.—Polypary flat, straight, celluliferous on two sides, be- 
coming gradually broader from the distal extremity for one-half to 
two-thirds of their length, and then again becoming a little narrower. 
The maximum width attained is from 2 mm. to 2.5 mm. About four- 
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teen thece usually occupy the space of 10 mm.; their free extremities 

are angular; their inclination to the axis is about 45°. 
Remarks.—This is by far the most abundant graptolite at the 

Branchville locality, being the only one which is at all common. 


DIPLOGRAPTUS ANGUSTIFOLIUS (Hall). 
Plate XVI., Figs. 8-9. 


1859 Graptolithus angustifolws Hall, Pal. N. Y., vol. IIL, p. 515, 


figs. 1-2. 
This species resembles the last, but the polypary is narrower, the 


thece are a little further apart, there being about eleven in the space 
of 10 mm., and their outer extremities are rounded. 


LASIOGRAPTUS MUCRONATUS (Hall). 
Plate XVI., Figs. 16-17. 


1847. Graptolithus mucronatus Hall, Pal. N. Y., vol. L., p. 268, pl. 
73, figs. 1 a—d. 


This species resembles Diplograptus foliaceus, but the outer ex- 
tremities of the thece are produced in mucronate appendages. 
CLIMACOGRAPTUS PHYLLOPHORUS Gurley. 
Plate XVI., Figs. 14-15. 


1896. Climacograptus phyllophorus R. R. Gurley, Jour. Geol., vol. 
IV., p. 77, pl. 4, figs. 4-6. 


Description.—‘Polypary gradually widening from distal extremity,, 


attaining its full width in the length of six to eight thece; ventral 


margins above this point parallel. Length, exclusive of proximally | 


prolonged virgula, 10 mm. to 30 mm. (usually about 20 mm.) ; maxi- 
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mum width, 1.5 mm. to 2 mm.; distal extremity narrow and abrupt, 
with two short, lateral spines; and an extension of virgula for 2 mm. 
to 6mm. Proximal extremity abrupt, showing a prolongation of the 
virgula, which terminates in a “disk,” varying in shape (apparently 
with age) from narrowly lanceolate to broadly elliptic, 6 mm. to 10 
mm. long and 1 mm. to 3 mm. broad. Thece thirty to thirty-six in 25 
mm.; short, perpendicular, apertural margins concave, the excava- 
tion nearly horizontal (slightly inclined distalward), occupying nearly 
one-third of width of the polypary.”—Gurley. 

Remarks.—This species is very distinct from C. bicornis and C. 
typicalis, differing from the former in the absence of the three promi- 
nent spines and the disk developed around them, and from the latter 
by the constantly prolonged virgula. It is also much smaller than 
either bicornis or typicalis. 


DICRANOGRAPTUS RAMOSUS (Hall). 
Plate XVI., Figs. 10-11. 


a847. Graptolithus ramosus Hall, Pal. IN. Y., vol. I., p. 270, pl. 73, 
figs. 3 a-h. 


Description.—Polypary flat, hnear below, with thece on two sides, 
dividing above into two divergent branches, which bear thece on the 
outer margins only. ‘Thece obtusely rounded at their outer ex- 
tremities, rather distant, shghtly narrowed toward the base, about 
twelve occupying the space of 10 mm. 

Remarks.—This species may be easily recognized by its bifureating 
polypary, being different in this respect from any of its associates in 
the New Jersey fauna. 
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COENOGRAPTUS GRACILIS (Hall). 
Plate XVI., Fig. 19. 


1859. Graptolithus gracilis Hall, Pal. N. Y., vol. ILD ps sng: 
figs. 1-7. 


Description.—Polypary consisting of two principal stipes, which 
diverge from a point of attachment, and in the adult forms a sig- 
moidal curve. The branches arise from the outer sides of the two 
principal stipes; they are slender, gradually enlarging and bear 
thece only on one side, the thece being rather distant, their length 
greater than the width of the branch upon which they are borne. 

Remarks.—This species is represented in the New Jersey collec- 
tions only by exceedingly imperfect specimens, which but partially 
exhibit the details of structure. The accompanying illustration is 
copied from Hall’s. 


CORYNOIDES CALIGULARIS Nich. 
Plate XVI., Figs. 12-13. 


1867. Corynoides calicularis Nich., Geol. Mag., vol. IV., p. 108, pl. 
Y, fies. 9-11. 


Description—‘“The stipe varies in length from one-third to half 
an inch, and has an average breadth of one-twentieth of an inch; the 
base or proximal extremity is provided with two small, slightly-di-' 
verging spines or mucros, which are wanting in other less perfect 
specimens, when the stipe terminates below by tapering to a point. 
There are no cellules, the lateral margins of the stipe being perfectly 
plain; but the polpary expands at its distal extremity into a sort 
of cup or calyx, the free edge of which is divided into four or five 
equal or unequal teeth. There are no certain traces of any central, 
solid axis, but the surface of the stipe is sometimes striated.”— 
Nicholson. 

Remarks.—Certain specimens from the graptolite locality near 
Branchville have been identified by Dr. Reudemann as Corynoides 
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calicularts Nich. These New Jersey specimens, however, are poorly 
preserved, and in none of them is the toothed, distal margin well 
shown. The figures of the species given on plate XVI. are all copied 
from Nicholson, none of the New Jersey specimens being well enough 
preserved for illustration. 


RETEOGRAPTUS GEINITZIANUS Hall. 
Plate XVI., Fig. 18. 


1859. Reteograptus geinitzianus Hall, Pal. N. Y., vol. I1., p. 518, . 
é; fig. 


This imperfectly-understood graptolite possesses a peculiar reticu- 
late skeleton, consisting of three or more rows or series of subquad- 
rangular or hexagonal reticulations, without central axis. No definite. 
thecze have been observed. In the New Jersey collections it is repre- 
sented by a single incomplete specimen from Jutland. 


VERMES. 
ANNELIDA. 


CORNULITES sp. undet. 
Plate XVI., Fig. 1. 


Scattered among the brachiopod shells in the fossiliferous layer of 
the Hudson River slate at Sussex there are occasional specimens of 
a small, tubicolor annelid, which is doubtless a member of the genus 
Cornulites. 'The material is altogether too imperfect, however, for 
specifie identification. 
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MOLLUSCOIDEA. 
BRACHIOPODA. 
PLECTAMBONITES SERICEUS (Sow.). 


Plate XVI., Figs. 2-3. 
See, also, p. 149, pl. IX. 


In the flagstone quarry at Sussex a thin, arenaceous layer, charged 
with calcareous material, is filled with a few species of fossils, by 
far the most abundant of which is P. sertceus. The specimens are 
all much smaller that the Trenton representatives of the species and 
many of them are proportionately broader. 


PLECTORTHIS PLICATELLA (Hall). 


Plates evel, sie O: 
See, also, p. 152, pl. IX. 


A single incomplete impression of the pedicle valve of this species 
has been recognized from Sussex. Scarcely enough of it is pre- 
served to exhibit its characters properly, but it is apparently less 
nearly circular than the Trenton representatives of the species, being 
proportionally broader, in this respect resembling more closely the 
Cincinnatian representatives of the species. 


DALMANELLA TESTUDINARIA (Dal). 


Plate XVI., Figs. 4-5. 
See, also, p. 155, pl. X. 


The representatives of this species which are present in the Hudson 
River formation at Sussex are usually smaller than those of the Tren- 
ton limestone, but in other respects are not essentially different. 


CHAPTER VIII. 
BHAUNAS OF SILURIAN AGE. 


The geologic formations in New Jersey which are here referred 
to the Silurian are the Shawangunk-Green Pond conglomerate, the 
Medina-Longwood sandstone, the Poxino Island shale, the Bossard- 
ville limestone, the Decker Ferry formation, the Rondout formation 
and the Manlius limestone. Of all these the Shawangunk-Green Pond 
conglomerate, the Medina-Longwood sandstone, the Poxino Island and 
the Bossardville formations have not been found to be fossilferous, 
their strata being absolutely destitute of organic remains so far as 
investigations have been carried. The Decker Ferry formation, on 
the other hand, is highly fossilferous and contains a most interest- 
ing fauna of Silurian age. The fauna is not entirely homogeneous 
throughout, as several distinct life zones have been recognized, as 
already described in an earlier portion of this report. The fauna, 
however, has much in common throughout, and all the species, in 
whichever zone they may occur, are here described in one faunal 
group. 

The fauna of the Rondout formation is very different from the 
Decker Ferry fauna, being constituted almost exclusively of Ostra- 
code crustaceans belonging to the genus Leperditia, while in the 
Manlius limestone there is a recurrence of the brachiopods and other 
forms of life which were present before the Rondout time, associated 
with numerous ostracode crustaceans. 
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DESCRIPTIONS OF SPECIES IN THE DECKER FERRY Fauna. 
COELENTERATA. 
ANTHOZOA. 


DIPHYPHYLLUM INTEGUMENTUM Barrett. 
Plate ovis Bice, 


1878. Diphyphyllum integumentum Barrett, Ann. N. Y. Acad. 
seis yok! L.,; sp: iza: 


Description.—Corallum simple, subcylindrical, gradually enlarging 
in size, the external surface marked by vertical, rounded coste and by 
more or less irregular transverse wrinkles. In transverse section the 
outer wall is seen to be thick; the septa are from forty-four to fifty-two 
in number, about every fourth one of which reaches the centre; within 
the outer wall is a zone about equal to the thickness of the wall itself, 
which is apparently free from dissepiments; within this zone, to the 
centre of the corallite, constituting about two-thirds of the entire 
diameter, dissepiments are always present in greater or less abundance- 
In vertical section the open zone, which appears to be free from 
dissepiments in cross-section, is seen to be occupied by large, nearly 
horizontal dissepiments, the central area being occupied by smaller 
and more nearly vertical dissepiments. 

The usual diameter of the species is from 12 to 15 mm., the outer 
wall being about 1 mm. in thickness. The longest individual ob- 
served, an incomplete specimen, is 45 mm. 

Remarks.—This species has only been observed in the condition of 
exceedingly irregular fragments, to which the matrix clings tightly, 
and whose character can be recognized only in thin sections. 


Se Se 
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PRISMATOPHYLLUM INEQUALIS (Hall). - 
Plate XVIIL., Figs. 12-13. 


1852. Columnaria inequalis Hall, Pal. N. Y., vol. I1., p. 323, pl. 72, 
figs. 3 a—b, 4a-c. : 


Description.—Corallum growing in irregularly subhemispheric 
masses, composed of prismatic corallites, in contact on all sides, having 
five to eight sides when mature, but often with only three or four 
curved sides when immature. Each corallite has a calyx of moderate 
depth, and when full grown has thirty-six septa. In cross-section the 
septa are seen to be arranged more or less irregularly in four subequal 
groups, and between the septa are curved dissepiments, which, near 
the surface of the corallum, are restricted to a peripheral zone, sur-' 
rounding a central, circular portion of about one-third the diameter 
of the corallite. Deeper in the corallum the dissepiments also occupy 
the central portion of the cross-section, but are thinner and less 
abundant than in the outer zone. In vertical section, when cut directly 
through the middle of the corallite, the outer zone is seen to be filled 
with short, curved, vesicular dissepiments; in the central portion 
the dissepiments are much more elongate vertically. In a vertical 
section, cut a little to one side of the centre, the cross-sections of the 
septa, seen in the central vertical area, bear lateral spinules, which 
reach about one-half the distance across the interseptal locule. These 
lateral processes seem to be continuous horizontally across the inner 
portion of the septa. 

The masses of this coral frequently attain a diameter of 15 or 20 
em., and range in size from these dimensions to small colonies. The 
largest corallites have a diameter of 10 mm., but this size is excep- 
tional, and they range from this to the younger corallites only 1 or 2 
mm. in diameter near the initial points. “ 

Remarks.—This species is evidently a member of the genus 
Prismatophyllum as established by Simpson.* It is one of the com- 
monest forms in the coralline bed of the Decker Ferry formation. 


* Bull. N: Y¥. St. Mus., No. 39, vol. VIII., p. 238. 
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FAVOSITES CORRUGATUS Nl. Sp. 
Plate XVII., Figs. 1-2. 


Deservption.—Corallum explanate, forming masses 15 to 20 cm. in 
width by 2 to 2.5 cm. in thickness. Corallites polygonal, usually 
hexagonal in cross-section, 1 to 1.5 mm. in diameter. Tabule nu- 
muerous, situated at distances of about one-half tube diameter apart. 
The sides of the corallites are transversely corrugated, the corruga- 
tions being strongest near the angles, so that in longitudinal section 
the sides of the corallites are wavy lines. Walls of the corallites per- 
forated by a single vertical row of mural pores. 

Remarks.—This species may be easily recognized by the conspicuous 
transverse corrugations of the corallite walls, in which respect it 
differs from any similar form. 


FAVOSITES PYRIFORME (Hall). 
Plate XVII., Figs. 3-5. 


1852. Astrocerinum pyriforme Hall, Pal. N. Y., vol. IL., p. 123, pl. 
34 A, figs. 1 a-e. 


Description.—Corallum pyriform or obconical in the smaller colo- 
mies, the point of attachment small, becoming subhemispherical in 
the larger colonies. 'The corallites are exceedingly irregular in size, 
the larger ones from 1.5 mm. to 2 mm. in diameter, being surrounded 
by smaller ones, which vary in size down to mere points, their size 
depending upon the proximity to their points of origin. The tabule 
are closely arranged, from three to five occupying a space equal to the 
tube diameter. The septa are represented by twelve vertical rows of 
spiniform processes, one or two in each row being situated in each 
intertabular space. The walls of the corallites are perforated by 
rather large, circular, mural pores, arranged in one or two vertical 
series. 

Remarks.—This species grows in colonies which vary in size up to 
100 mm. or more, and which become more and more hemispherical 
with age. It is the only species of the genus which has been recog- 
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nized in the coralline layer at the summit of the Decker Ferry for- 
mation. It may be easily distinguished from the last species by its 
habit of growth and by the absence of the transverse corrugations of 
the walls. The two species have not been seen together in the same 
stratum, one being characteristic of the lowest and the other of next. 
to the highest bed in the Decker Ferry formation. 


CLADOPORA RECTILINEATA Simpson. 
Plate XVIL., Figs. 14-17. 


' 1889. Cladopora rectilineata Simpson, Trans. Am. Phil. Soc., n. ser., 
vol. XVI., p. 459, fig. 30. 


Description.—Corallum consisting of nearly cylindrical, occasion- 
ally branching stems from 2.5 to 8 mm. in diameter. The corallites 
are arranged in nine vertical series in the cylindrical branches; they 
are simple tubes radiating obliquely from the axis and gradually 
enlarging towards the aperture, with neither septa nor tabule. The 
apertures are wider than high, the lower side being margined by a 
shghtly-projecting lip. The apertures in adjacent vertical series are 
irregularly alternating in position. 

Remarks.—In none of the New Jersey material is the form of the 
complete corallum of this species shown, all the specimens observed 
being but broken branches, which are rarely observed to be more 
than 25 mm. in length. There may be some variation in the number 
of vertical series in which the corallites are arranged, but in all the 
specimens in which their number could be definitely counted it was 
found to be nine. The species most closely resembles C. seriata Hall, 
but in that species the apertures of the corallites are more closely 
crowded together laterally, and are more regularly alternating in 
position, so that their arrangement is apparently in spiral lines rather 
than in the straight, vertical lines of C. rectilineata. 


222 PALEOZOIC PALEONTOLOGY. 


HALYSITES CATENULARIA (Linn.). 
Plate XVII., Figs. 6-8. 


1767. Tubspora catenularva Linn., Syst. Nat., 12th edit., p. 1270. 

1851. Halysites catenularia E. & H., Monog. des. Polyp. Foss., p. 
asl. 

1852. Catenipora escharoides Hall, Pal. N. Y., vol. II., p. 12%, pl. 
35, figs. 1 a—c. 

1876. Halysites catenulata Rominger, Geol. Surv. Mich., vol. III., 
pt. UE., p..78, plagosaiigss 1, 2, 4. 

1899. | Halysites catenularia Lambe, Cont. Canadian Pal., vol. IV., 

pt. L., p. 68, pl. 3, figs. 1-1 b, 2-2 b. 


Description.—Corallum forming large masses, 10 to 40 cm. in 
diameter, made up of elongate, upright, subelliptical corallites, joined 
together by their edges in chain-like series, so as to form vertical, 
anastomosing lamine, inclosing interspaces of variable form and 
size. Between each pair of corallites is a small, vertical tubule, which 
is parallel with and of the same length as the corallites. In trans- 
verse section the corallites are about 2 mm. wide and 2.5 mm. long, 
subcircular or subelliptical in outline, with twelve septal spines. The 
tubules are quadrangular in outline, with their longer diameter trans- 
verse to the vertical lamina of corallites, and crossing the interspace 
may usually be detected one or more sections of the highly-convex 
tabule. In vertical section the corallites are crossed by numerous 
more or less concave tabule at varying distances apart. The tubules 
are crossed by highly-convex tabule, which are placed much closer 
together than those in the corallites. 

Remarks.—The form of chain coral which occurs in the coralline 
bed of the Decker Ferry formation is near the form considered as 
most typical of the species by Lambe, and is the form which most 
commonly occurs in the Niagaran faunas of America. 
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ZAPHRENTIS sp. undet. 
Plate XVII., Figs. 9-10. 


Numerous specimens of horn coral, usually imperfectly preserved, 
are present in the fauna of the coralline bed at the summit of the 
Decker Ferry formation. Several species are probably present, but 
all are too imperfectly represented for satisfactory study. Other 
specimens representing the same genus are more rarely present in the 
lower strata of the formation. | 


HY DROZOA. 
Seeoaeon CONCENTRICA Goldf. 


Masses of a stromatoporoid hydrozoon are not uncommon in the 
coralline layer at the summit of the Decker Ferry formation, which 
may be provisionally referred to Stromatopora concentrica. In none 
of the specimens examined in thin section were the characters suffi- 
ciently well preserved for accurate identification. 


MOLLUSCOIDEA. 
BRYOZOA. 


MONOTRYPA CORRUGATA DN. Sp. 
Plate XVIII., Figs. 1-5. 


Deservption.—Zoarium forming lenticular or hemispheric masses. 
A large hemispheric specimen has a diameter of 40 mm., with a height 
of 22 mm., the base being concavely excavated to a depth of 7 mm. 
Other specimens are frequently much flatter, sometimes with a height 
of not more than 5 mm. The celluliferous surface of the zoarium is 
usually so closely covered with matrix that the zeecial apertures are 
not exhibited. In longitudinal fractures the zoccial walls separate 
readily along their median lines, and the walls themselves are seen 
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to be transversely corrugated. In cross-section the zoacia are 
polygonal in outline, about ten of average size occupying the space of 
3.5 mm. Interspersed with the average-sized zocecia are smaller ones 
which are younger, but no true mesopores are present. In longi- 
tudinal section the walls of the zoccia are wavy. Diaphrams are 
absent from the lower portion of the tubes, but are present distally, 
becoming more and more frequent toward the exterior, the outermost 
ones being about one tube diameter apart. 

Remarks.—This species most closely resembles Chetetes (Pagt 
nema) tabulatus H. & S., since referred to the genus Monotrypa by 
Nickles and Bassler, which is said to be derived “probably from the 
Upper Helderberg group, Schoharie, N. Y.,” so that its geologic 
horizon is somewhat uncertain. The transverse zocecial corrugations 
of M. tabulatus are more conspicuous than in the New Jersey species, 
and the diaphrams are apparently entirely absent. 


PTILODICTYA FRONDOSA Nn. sp. . 
Plate XIX., Figs. 1-4. 


Description.—Zoarium bifoliate, frondescent in form, often more or 
less undulate; beginning with a narrowly-rounded or obtusely-pointed 
base of attachment or articulation, from which point it broadens 
rapidly, the distal end more or less bluntly rounded; the axial line 
is curved gently near the base, becoming nearly straight beyond the 
first third of its length. The mesotheca, along which specimens almost 
unformily separate, is marked by concentric lines subparallel with the 
margins. The zocecia are arranged in parallel, longitudinal rows. In 
tangential section they are seen to be subelliptical in outline; the four 
or five axial rows are slightly smaller than the others, but are not 
sharply differentiated from them, with their longer axes directed 
parallel with the axis of the zoarium. On either side of these mediak 
rows the longer axes of the zoccial openings are slightly oblique, 
diverging outward at an angle of about 15°, while the zocecial open- 
ings themselves are arranged in diagonal rows, diverging at an angle 
of about 55° from the axis. In vertical section the zoccia are slightly 
curved and are crossed by numerous diaphragms, many of which are 
incomplete, situated at distances of from one-half to one tube diameter 
apart. 

Some of the larger zoaria attain a length of from 70 mm. to 80 
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mm., with a width of 30 mm., but usually they are relatively some- 
what narrower. About four zowcia oceupy the space of 1 mm. longi- 
tudinally and about four and one-half transversely. 

Remarks.—This species resembles P. expansa Hall, but is curved 
and does not have the perfectly parallel margins of that species; it 
also lacks the axial rows of zocecia, which are conspicuously narrower 
than those on the sides. In form the zoarium is almost identical with 
Phenopora platyphylla Jas., but thin sections show the two forms to 
be generically distinct. The species is apparently most closely allied 
to that called Ptilodictya lanceolata var. americana by Feerste, but it 
does not have the sharply differentiated medial rows of smaller zooecia 
which seem to be indicated in the illustrations of that species, and 
the basal portion of the zoarium is more curved. In none of the 
- New Jersey specimens has the cell-bearing surface been seen clear of 
the matrix, so that it is not possible to state with certainty whether 
or not monticules are present, but they seem to be absent. 


(e ESCHAROPORA SILUBIANA Nl. Sp. 
Plate XVIII., Figs. 6-7. Plate XIX., Figs. 8-9. 


Description.—Zoarium thin, bifoliate, complete outline unknown. 
The mesothecal surface, along which the specimens uniformly sepa- 
rate, is uneven, with numerous, more or less irregular, curved, trans- 
verse wrinkles. In tangential section the zocecia are more or less 
irregularly hexagonal in outline, the openings being subelliptical. 
The prostrate portions of the zocecia are elongate and are initially 
arranged in longitudinal series, but when they become erect adjacent 
series are crowded together, giving to the apertures an irregularly 
decussate arrangement. In vertical section the zocecia are thick walled 
above and in their erect portions usually about four slightly-convex 
diaphragms are present. The two hemisepta have been clearly seen 
in but one zocecium, though it is possible that they may usually be 
present. 

Remarks.—This genus has not before been recorded from strata 
younger than the Ordovician. ‘These specimens, however, agree essen- 
tially in all generic characters with the Ordovician forms, but the 
zoaria are apparently larger and more irregular in form than is 
usually the case in the older species. 
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BRACHIOPODA. 


PHOLIDOPS OVATA Hall. 
Plate XX., Figs. 27-29. 


1859. Pholidops ovatus Hall, Pal. N. Y., vol. III., p. 490, pl. 103 B, 


figs. 7 a—b. 


Description.—Shell small, ovate to subelliptical in outline, slightly 
narrower in front, apex excentric posteriorly. Surface marked by 
fine, sublamellose, concentric lines. Internally the anterior adductor 
muscle impressions are situated at about the midlength of the shell; 
each impression is elongate-subelliptical in outline, their anterior ex- 
tremities not in contact and their long axes at nearly right angles 
to each other. The posterior adductor muscle impressions much 
smaller, circular in outline, and situated just beyond the posterior 
extremities of the anterior impressions. 

The dimensions of one of the largest specimens observed are: 
length: 2.7 mm.; width, 2.25 mm. 


STROPHEODONTA BIPARTITA (Hall). 
Plate XX., Figs. 1-5. 


1852. Leptana 
figs. 3 a—b. 

1852. Leptena bipartita Hall, Pal. N. Y., vol. II., p. 326, pl. 74, 
figs. 4a—b, 5a. 

1852. Strophodonta textilis Hall, Pal. N. Y., vol. II., p. 327, pl. 74, 


sp. Hall, Pal. N. Y., vol. I1., p..326) ple 74) 


figs. 6 a—d. f 
1859. Strophomena bipartita Hall, 12th Rep. N. Y. State Cab. Nat. 
ist... 82. 
1878. Strophodonta nearpassi Barrett, Am. Jour. Sci., 3d ser., vol. 
XV., p. 372. 


1892. Stropheodonta (Leptostrophia) textiis H. & C., Pal. N. Y., 
vol. VIII., pt. I., p. 288. 
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189%. Stropheodonta nearpassi Schuchert, Bull. U. S. Geol. Surv., 
VaNow sis, ps 425. 
1897. Stropheodonta textis Schuchert, Bull. U. S. Geol. Surv., No. 
87, p. 427. 
1897. Strophomena (?) bipartita Schuchert, Bull. U. 8. Geol. Surv., 
No. 87, p. 429. 


Description.—Shell with thin, nearly-flat brachial valve and slghtly- 
convex pedicle valve, longitudinally subsemi-elliptical in outline, the 
hinge-line produced beyond the body of the shell into mucronate ex- 
tensions, hinge-line crenulate. Surface of both valves marked by fine, 
irregularly alternating, angular, raised striz, which are not continuous 
over the umbo to the beak, and which curve outward on the sides of 
the shell in passing to the margin, the curvature becoming stronger 
on approaching the hinge-line. The surface is also marked by much 
finer, crowded, concentric lines, which continue to the beak. Oblique 
wrinkles along the cardinal margin are present in many specimens. 
The interior of the valves, more especially the pedicle, is covered with 
fine, closely-crowded papille, which gives to the surface of internal 
casts a finely-pitted or punctate appearance. These internal papille 
may frequently be detected through the thin shell substance as dark 
spots, giving it a punctate appearance, but there are apparently no 
perforations. ‘The muscular impressions of the pedicle valve are 
rather large and divergent and are free from impressions of papille. 
In the interior of the brachial valve a low median ridge reaches more 
than half way to the front of the shell. 

The dimensions of a medium-sized specimen are: length, 28 mm., 
and breadth, 30 mm. 

Remarks.—This species is a variable form, and undoubtedly in- 
eludes the three shells described by Hall under the names Leptena 
sp., Leptena bipartita and Strophodonta textilis, all from 
the Coralline limestone at Schoharie, New York. The name Stropho- 
donta nearpasst was applied by Barrett to specimens from New Jersey 
from the locality where most of our material was:secured. If the 
generic or subgeneric name Leptostrophia, given by Hall and Clarke 
to the very flat forms of Stropheodontas, is to be retained, the present 
species will be there included. 
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The finer surface characters of the shell are rarely preserved upow 
the specimens studied, but different individuals, or even different 
portions of the same individual, under various conditions of exfolia- 
tion, exhibit all the types of fine surface markings figured by Hall 
for his three species. ‘These markings, as seen upon a well-preserved 
shell surface, are most nearly correctly illustrated under his S. textilis. 
‘Toward the beak the radiating markings are absent, and young shells 
preserving only this portion of the shell present the aspects of species 
of Pholidostrophia. ‘The mucronate extensions of the hinge-line are 
but rarely preserved, but the direction of the fine, concentric mark- 
ings near the hinge-line indicate their presence on most individuals. 
Perhaps the most characteristic feature of the species is the strongly 
papillose interior of the valves, which is best shown only on exfoliated 
specimens. 


LEPLTAENA RHOMBOIDALIS (Wilck.). 
Plate XX., Fig. 10. 


For complete biography see Schuchert, Bull. U. S., Geol. Surv., No- 
87, p. 240. 


Description.—Shell concavo-convex, flattened posteriorly, genicu- 
late towards the lateral and front margins, hinge-line straight, usually 
equaling the greatest width of the shell. Pedicle valve convex, beak 
small and inconspicuous. Brachial valve concave, following closely 
the curvature of the opposite one and leaving but a narrow visceral 
cavity between the two valves. Surface of both valves marked by con- 
spicuous, more or less irregular concentric wrinkles upon the 
flattened portion of the shell, and by numerous fine, radiating strie, 
which continue to the shell margin. 

The dimensions of a specimen from the coralline layer of the Decker 
Ferry formation are: length, 11 mm.; width, 16 mm. 

Remarks.—All the specimens of this cosmopolitan species which 
occur in the Decker Ferry formation are smaller than usual, with 
proportionately coarser concentric wrinkles. The specimen whose 
dimensions have been given above is one of the largest that has been 
observed. 
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ORTHOTHETES INTERSTRIATUS (Hall). 
Plate XX., Figs. 8-9: 


41852. Orthis interstriata Hall, Pal. N. Y., vol. LI., p. 326, pl. 74, 
figs. 1 a—b, 2.a-b. 
1897. Orthothetes interstriatus Schuchert, Bull. U. S. Geol. Surv., 
} No. 87, p. 297. 


Description.—Shell small, subplano-convex, wider than long, the 
hinge-line straight, about equal to the greatest width of the shell. The 
lateral margins meet the cardinal line at nearly right angles and are 
then regularly rounded to the front of the shell. Pedicle valve 
obscurely subcarinate, its greatest depth near the prominent, suberect 
beak: cardinal area rather high, nearly flat. Brachial valve depressed 
convex or nearly flat, with a broad, shallow, ill-defined mesial sinus. 
Surface of both valves covered with rather coarse, angular, radiating 
coste, which increase by implanation toward the margin, and by rather 
coarse, concentric lines of growth. 

The dimensions of a pedicle valve are: length, 5.5 mm.; width, 
Y mm.; convexity, 1.5 mm. A brachial valve measures: length, 4.5 
mm.; width, 6 mm. 

Remarks.—All of the specimens of this species which have come 
under observation are more or less exfoilated, so that the concentric 
markings are usually wholly obliterated. On a few specimens, how- 
ever, they may be detected. 


ORTHOTHETES DECKERENSIS Nl. Sp. 
Plate XX., Figs. 6-7. 


Description.Shell subplano-convex, transversely subelliptical in 
outline, the hinge-line shorter than the greatest width of the shell, 
which is near the middle. Pedicle valve depressed, the umbonal 
region usually irregularly concave; the concave area, having been a 
facet of attachment to some external object, retains the reverse of the 
contour of the object to which the shell was attached. Between the 
umbonal concavity and the margin this valve is marked by one or 
more conspicuous, more or less irregular, concentric wrinkles, with 
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less conspicuous intermediate ones. The cardinal area is unsym- 
metrical and variable because of the attachment of the shell, but it is. 
always rather low; its margin is sometimes sharply defined, 
but is often very poorly defined. The brachial valve is more 
or less regularly convex, the greatest convexity usually being 
posterior to the middle; it is never so strongly marked by concentric 
wrinkles as the opposite valve. Both valves are marked by fine, 
more or less unequal, radiating ribs, of which three or four occupy 
a space of one millimeter at the margin of the shell. The larger ribs 
extend the entire length of the shell, while the smaller ones are inter- 
calated at various distances from the beak. 

The dimensions of a rather large pedicle valve are: length, 20.5 
mm.; width, 25.5 mm.; height of area at centre, 3 mm.; maximum 
depth of valve, 4.5 mm. A brachial valve having the same length and 
breadth has a convexity of 9 mm. 

Remarks.—This species differs greatly from any other Silurian 
species of the genus, having a much closer resemblance to younger 
forms such as O. chemungensis of the Devonian and some Carbonifer- 
ous species. It differs from any of these younger forms, however, in 
its much larger facet of attachment upon the umbo of the pedicle valve. 


CHONETES JERSEYENSIS Weller. 
Plate XX., Figs. 11-16. 


1900. Chonetes jerseyensis Weller, Ann. Rep. Geol. N. J. for 1899, 
De: 


Description.—Shell concavo-convex or nearly plano-convex, length 
about two-thirds the breadth, hinge-line usually a little shorter than 
the greatest breadth, lateral and anterior margins regularly rounded. 
Pedicle valve depressed-convex, the greatest convexity near the beak ; 
beak small, not prominent; cardinal area low, with as many as sever 
slightly-oblique marginal spines on each side of the beak upon the 
larger specimens. Brachial valve slightly concave or nearly flat. Both 
valyes marked by rather coarse, radiating ribs, which increase by im- 
plantation and bifurcation, three or four of them occupying a space 
of 2 mm. at the front margin. On the younger shells the ribs are 
usually finer and more angular and the lateral ones often have a 
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slight anterior curvature as they approach the margin. As the 
shells increase in size this peculiar curvature of the ribs becomes 
more and more conspicuous, and can always be detected to a greater 
or less degree in the adult individuals, and it is always more con- 
spicuous in the brachial than in the pedicle valve. Just anterior 
to the beak in both valves there is a small area where the radiating 
ribs are obsolete. In addition to the radiating ribs, both valves are 
marked by exceedingly fine, concentric lines. 

The dimensions of a large individual are: length, 14 mm., and 
width, 22 mm. 

Remarks.—This species is exceedingly abundant in the lower beds 
of the Decker Ferry formation. It may be always recognized, in the 
larger specimens at least, by the peculiar curvature of the radiating 
ribs. Among the smaller, and therefore younger, specimens, however, 
this character is a variable one, the curvature of the ribs seeming to 
start earlier in the life history of some individuals than in others. 
On comparing young individuals of approximately the same size one 
will frequently be seen to possess perfectly-straight ribs, while in the 
other the ribs will be slightly curved. In the large specimens, how- 
ever, the curvature may always be detected. On comparing smaller 
specimens with straight ribs and larger ones with curved ribs the dif- 
ferences seem to be sufficient to indicate distinct species, but as all 
intermediate characters seem to exist, they are all placed together in 
the same species. 


ORTHIS FLABELLITES Foerste. 
Plate XX., Fig. 20. 


1897. Orthis flabellites Schuchert, Bull. U. 8. Geol. Surv., No. 87, 
p. 286. (A full bibliography of this species will be found 
here. ) 


Description. Brachial valve subelliptical in outline, depressed con- 
vex, hinge-line equal to or a little shorter than the greatest breadth 
of the shell; median portion flattened or slightly concave, forming 
a broad, shallow, median sinus, whose centre is scarcely depressed 
below its sides. Surface marked by from thirty to thirty-six strong, 
radiating ribs, between which, near the margin in internal casts, there 
are intercalated some finer ribs. Pedicle valve not recognized in the 
New Jersey collections. : 
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The dimensions of the best specimen observed are: length, 17 mm. ; 
width, 22 mim. 

Remarks.—The only specimens of this shell which have come under 
observation are more or less imperfect casts of the interior, and only 
brachial valves have been seen. These cannot be certainly identified 
with O. flabellites Foerste, but they are closely allied to that species, 
and it is probable that they should be included in it. 


DALMANELLA POSTELEGANTULA Ni. Sp. 
Platé XX., Figs. 21-24. 


Description.—Shel} subcircular in outline, usually wider than long, 
the hinge-line shorter than the greatest breadth. Pedicle valve 
strongly convex, subcarinate, the beak incurved over the cardinal area. 
Brachial valve depressed convex with a shallow, rounded mesial sinus 
which does not reach to the beak. Surface of both valves marked with 
fine radiating strie, from seven to nine of which occupy the space of 
2 mm. at the shell margin. 

The dimensions of an average specimen are: length, 10.5 mm.; 
width, 12 mm. 

Remarks.—This species is intermediate in its characters between 
the Silurian D. elegantula and Helderbergian D. subcarinata, and 
in a previous report was identified with D. clegantula. It differs 
from D. elegantula, however, in being usually wider than long instead 
of longer than wide, and in having a more convex brachial valve, with 
a much more conspicuous mesial sinus. In these same characters it 
approaches the Helderbergian species D. subcarinata, but it does not. 
attain so large a size, and the sinus in the brachial valve does not 
extend to the beak, as in that species. 


RHIPIDOMELLA PREOBLATA Ni. Sp. 
Plate XX., Figs. 25-26. 
Description.—Shell lenticular in form, subcircular to subelliptical 


in outline, usually a little wider than long. the hinge-line a little over 
one-half the greatest width of the shell. Pedicle valve with a large, 
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flabellate, muscular impression, divided along its median line by a 
prominent median ridge, which reaches more than half way to the 
front of the shell. Surface marked by fine, radiating strie, of which 
about five occupy the space of two millemeters at the shell margin. 

The dimensions of an average specimen are: length, 11.5 mm.; 
width, 13 mm. 

Remarks.—This little shell is in all respects a diminutive form of 
the Helderbegian R. oblata H. In size it is similar to the Niagaran 
R. hybrida Sow., but differs from that species in usually being wider 
than long, instead of longer than wide. It also has a much larger 
museular impression in the pedicle valve than R. hybrida, im this re- 
spect resembling R. oblata. The prominent median ridge in the 
pedicle valve is also a character of R. oblata. The shell is in some 
respects intermediate between these two species, but approaches closest 
to the Helderbergian PF. oblata. 


PENTAMERUS CIRCULARIS 0. Sp. 
Plate XX., Figs. 17-19. 


Description.—Pedicle valve subcircular in outline, gibbous, the beak 
blunt, slightly incurved, cardinal area absent, delthyrium broadly tri- 
angular. Surface smooth, without mesial sinus, marked only by in- 
conspicuous lines of growth. Internally the valve has a strong median 
septum. The brachial valve is known only from fragments; it re- 
sembles the pedicle valve, but is less convex and lacks the prominent 
beak. 

The dimensions of the best-preserved specimen, a pedicle valve, are: 
length, 16 mm.: width, 16.5 mm.; convexity, 7.5 mm. 

Remarks.—The material representing this species is not as perfectly 
preserved as might be desired, but it seems to constitute an unde- 
scribed species. It most closely resembles P. ovalis, as identified by 
Foerste,* from Tennessee and Alabama, but is unlike the original P. 
ovalis of Hall, which is, perhaps, only a diminutive P. oblongus. 


* Proc. Bost. Soc. Nat. Hist., vol. XXIV., p. 324, pl. 5, figs. 17-18, and Geol. 
Surv. Ohio, vol. VII., pl. 30, figs. 17-18. 
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RHYNCHONELLA DECKERENSIS 0. Sp. 
Plate XXI., Figs. 1-4. 


Description.—Shell subtriangular, wider than long, the postero- 
lateral margins sloping from the beak, where they form an angle of — 
from 95° to 115°, in nearly straight hnes to a point a little posterior 
to the middle of the shell; the lateral and front margins regularly 
rounded. The pedicle valve is usually a little less convex than the op- 
posite one; its beak is prominent, arched, but not strongly incurved ; 
the sinus is rather abrupt, not reaching quite to the beak. The suface 
of the brachial valve curves gently to the margins, except toward. the 
front, where the mesial fold is rather abruptly elevated. The surface 
of each valve is marked by from twenty to twenty-four simple, an- 
gular plications, of which two or three, somewhat coarser than the 
remainder, are depressed in the median sinus, with a corresponding 
number elevated in the fold of the brachial valve. 

The dimensions of a rather large specimen are: length, 15 mm.; 
width, 19.5 mm.; thickness, 10 mm. 

Remarks.—This shell is a rather common one in the lower beds of 
the Decker Ferry formation. It resembles Rhynchotrema formosum 
Hall, from the higher portion of the Helderbergian series, but may be 
distinguished from that species by its coarser plications, its greater 
proportional width and by its less-strongly convex valves, which gives 
to members of this species a less thickness of the shell. The generic 
characters of the species have not been definitely determined, so that 
it is for the present referred to the genus Rhynchonella. 


RHYNCHONELLA AGGLOMERATA DN. sp. 
Plate XXI., Figs. 5-11. 


Description.—Shell subtriangular, usually a little wider than long, 
the valves subequally convex, the postero-lateral margins tapering to 
the beak, where they form an angle of about 90°; the lateral and 
anterior margins rounded. Pedicle valve most prominent near the 
umbo, the beak sharply pointed, arched over that of the opposite valve ; 
mesial sinus rather shallow, rounded in the bottom, not extending 
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back of the centre of the valve. Brachial valve most prominent at 
and in front of the middle; mesial fold not conspicuous, except near 
the front margin. Each valve marked by from eighteen to twenty-two 
simple, angular plications, three of which are usually included in, 
the sinus of the pedicle valve. The finer markings of the shell, if 
they were present, have been obliterated by exfoliation. bat 

The dimensions of an average adult specimen are: length, 9 mm.; 
width, 9.5 mm., and thickness, 5.5 mm. 

Remarks.—This little shell is one of the most abundant species in 
the Decker Ferry formation, being present in each of the faunal zones. 
It is especially abundant in the lower beds. The species resembles. 
R. transversa of the Helderbergian fauna, and may be ancestral to if, 
but the mesial fold of the brachial valve is never so much elevated 
in front as in the adult individuals of that species. The species also 
resembles Camarotechia neglecta Hall, as illustrated in volume [T. 
of the New York Paleontology, from the Clinton and Niagaran faunas, 
but it does not at all resemble the shell from the Niagaran fauna at 
Waldron, Indiana, to which that name is applied. 


WILSONIA GLOBOSA DN. Sp. 
Plate XXI., Figs.. 12-22. 


Description.—Shell subglobose, a little longer than wide. Pedicle 
valve less convex than the brachial, its beak suberect or slightly arched,. 
acutely pointed, umbo smooth and convex, mesial sinus shallow, be- 
ginning near the middle of the valve and produced as a lingual ex- 
tension in front, at nearly a right angle to the plane of the valve. 
Brachial valve strongly convex or gibbous, smooth posteriorly, anterior 
margin deeply sinuate, mesial fold slightly elevated, originating near 
the middle of the valve. The surface of each valve is marked by 
sixteen or eighteen simple, low, rounded plications, sometimes slightly 
grooved anteriorly and becoming nearly or quite obsolete posteriorly, 
leaving that portion of both valves smooth. From two to five plica- 
tions are included within the sinus, the more common number being 
four, with a corresponding number in the fold of the opposite valve. 

The dimensions of a rather large globose individual are: length,: 
12 mm.; width, 11 mm.; thickness, 10 mm. Those of another less: 
globose specimen are: length, 11.25 mm.; width, 10.5; thickness, 
7.5 mm. 
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Remarks—In some of its characters this species resembles the 
Helderbergian forms Uncinulus mutabilis H. and U. nucleolata H. 
It differs from both of them, however, in its smaller size, and in the 
obsolescence of its plications on the posterior portions of the shell. 
Internally there are conspicuous differences which are of even generic 
value. In Wilsonia globosa the cardinal process is absent, the hinge- 
plate is divided and is supported by a strong median septum. These 
-eharacters, when associated with its external form, place it in the 
genus Wilsonia, while the two Helderbergian species mentioned possess 
well-developed cardinal processes and the other characters which dis- 
tinguish the genus Uncinulus. 


ATRYPA RETICULARIS (Linn.). 
Plate XXI., Figs. 35-37. 


189%. Atrypa recticularis Schuchert, Bull. U. 8S. Geol. Surv., No. 87, 
p. 154. A complete bibliography of this species may be 
found in this place. 


Deseription.—Shell subcircular or subelliptical in outline and sub- 
hemispherical in general form, hinge-line shorter than the greatest 
breadth. Pedicle valve nearly flat, slightly convex on the umbo but 
concave toward the margins, beak small. Brachial valve strongly 
convex or gibbous, the greatest elevation near the centre, from which 
point it curves down regularly to the margins on all sides, the beak’ 
strongly ineurved under the beak of the opposite valve. Surface of 
both valves marked by coarse, rounded plications about 1 mm. apart 
at the margin of the shell, which increase by intercalation and by 
division; also marked by strong, concentric, lamellose extensions of the 
shell, which are usually obliterated by exfoliation, their position being 
indicated by concentric ridges. 

‘Fhe dimensions of an average specimen are: length, 22 mm.; 
width, 22 mm.; convexity of brachial valve, 10 mm. 

Remarks.—This cosmopolitan species is often exceedingly abundant 
in. the lower beds of the Decker Ferry formation, some strata being 
made up almost exclusively of the crushed and broken shells. The 
particular variety of the species present is a rather coarsely-marked 
form, with exceptionally flat pedicle valve and correspondingly gibbous 
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brachial valve. Most of the Helderbergian representatives of the 
species are the more finely-marked forms, but in the Silurian faunas 
both coarsely and finely-marked varieties occur. 


ATRYPA? LAMELLATA Hall. 
Plate XXI., Figs. 23-29. 


1852. <Atrypa lamellata Hall, Pal. N. Y., vol. II., p. 329, pl. ¥4, 
fig. 11. 

1897. Rhynchonella? lamellata Schuchert, Bull. U. S. Geol. Surv., 
No. 8%, p. 359. 


Description.—Shell small, subrhomboidal in outline, the valves sub- 
equally convex. Pedicle valve with an acutely-pointed, incurved beak ; 
the sharply-defined mesial sinus deep in front and flattened in the 
bottom, not continuous to the beak. Brachial valve with an elevated 
fold in front, the lateral slopes regularly convex. Surface of each 
valve marked by from ten to fourteen simple, rounded or subangular, 
radiating plications, one, two or three, but usually two, of which are 
within the mesial sinus of the pedicle valve, with a corresponding 
number on the fold of the opposite valve. The radiating plications 
are crossed by strong, imbricating, concentric lamelle, which give 
to the whole surface of the shell a rugose appearance. 

The dimensions of a large specimen are: length, 7 mm.; width, 
7.25 mm.; thickness, 5 mm. Another specimen measures: length, 
5.66 mm.; width, 7 mm.; thickness, 4 mm. 

Remarks.—Most specimens of this species are smaller than those 
whose dimensions have been given. ‘The shell has a strong resem- 
blance to those members of the genus Atrypa which are allied to A. 
marginalis Dal—in fact, this species resembles in many respects a 
diminutive A. marginalis. In order to determine whether or not a 
brachidium of the type of that in the genus Afrypa is present in 
this species, numerous specimens have been ground down, but in no 
case have the spires been observed, but a pair of long, slender crura 
have been detected. ‘The generic reference of the species, therefore, 
remains in doubt, and it is quite possible that it should be placed wi 
the Rhynchonelloids, as has been done by Schuchert. 
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SPIRIFER VANUXEMI Hall, var. MINOR n. var. 
Plate XXI., Figs. 41-42. ; ’ 


1859. Spirifer vanuzemi Hall, Pal. N. Y., vol. III, p. 198, pl. 8, 
figs. 17-25. 


Description.—Shell small, subelliptical in outline, the hinge-line a 
little shorter than the greatest width of the shell. Umbo of pedicle 
valve prominent, beak incurved over the moderately high, concave, ill- 
defined cardinal area; mesial sinus rather broad, rounded in the bot- 
tom, the lateral slopes marked by three broadly-rounded plications on 
either side. Brachial valve depressed-convex, with a rounded median 
fold, which is but slightly elevated above the plications on either side. 
Surface of both valves marked by concentric lines of growth. 

‘The dimensions of the largest specimen of the pedicle valve are: 
width, 7 mm.; length, 5.5 mm., and convexity, 3 mm. 

Remarks.—This little shell is not abundant in the Decker Ferry 
fauna. It seems to agree closely with Spirifer vanuxemi Hall, of the 
Manlius limestone fauna, except in being smaller and in having the 
concentric markings less conspicuous. 


CYRTINA MAGNAPLICATA DN. Sp. 
Plate XXI., Figs. 46-49. 


Description.—Pedicle valve subpyramidal with a strong median 
septum, the beak more or less incurved over the elevated, concave, 
cardinal area, which is not sharply defined on the margin. Mesial 
sinus sharply defined, subangular in the bottom; lateral slopes marked 
by four strong, angular plications on each side of the sinus, with some- 
times an additional fainter one near the cardinal margin, only the first 
two of which reach the point of the beak. Brachial valve depressed- 
convex, subelliptical in outline, with a mesial fold and three or four 
subangular plications on either side, all rising to about the same ele- 
vation. | 

The dimensions of the best preserved pedicle valve are: width along 
the hinge-line, 16 mm.; length from beak to front margin, 14 mm. 


SILURIAN FAUNAS. 239 


The best-preserved brachial valve is somewhat smaller: breadth, 14 
mm., and length, 8 mm. 

Remarks.—Although the punctate shell structure has not been de- 
tected in any of the specimens of this species which have come under 
observation, it has all the outward characters as well as the strong 
median septum in the pedicle valve, of the genus Cyrtina, and there 
seems to be no doubt as to its correct generic reference here. This 
species differs from the only other American Silurian species of the 
genus, C. pyramidata H., in its larger size and in its concave and less 
sharply-defined cardinal area. From any of the Devonian members 
of the genus it may be distinguished by its coarser plications and by 
its less sharply-defined cardinal area. 


RETICULARIA BICOSTATA (Vanuxem). 
Plate XXI., Figs. 4445. 


1842. Orthis bicostatus Van., Geol. N. Y., Rep. 3d Dist., pp. 91, 94. 
1852. Spirifer bicostatus Hall, Pal. N. Y., vol. II., p. 263, pl. 54, 


fig. 4. 
HSIs. Spuifen bicostatus He & ©. Pal Naw vol. Vil: pt. Ei pl: 
36, fig. 7. 
1897. Reticularia bicostata Schuchert, Bull. U. S. Geol. Surv., No. 
87, p. 341. 


Description.—Shell transversely subelliptical, the hinge-lne less 
than the greatest breadth. Pedicle valve strongly convex, beak promi- 
nent and incurved, cardinal area arched, not sharply defined, mesial 
sinus shallow, without plications. On each lateral slope of the valve 
are three or sometimes four, low, rounded, inconspicuous plications, 
which do not reach to the beak; the largest one of these bounds the 
mesial sinus, while the others successively grow smaller. Brachial 
valve less convex than the opposite one, with a low, rather sharply- 
defined mesial fold, and with indistinct plications on the sides of the 
valve corresponding with those of the pedicle valve. The surface of 
both valves marked by moderately fine, concentric, lamellose lines. 

The dimensions of a large pedicle valve are: length, 13 mm.; 
width, 16 mm.; convexity, 6 mm. 
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Remarks.—The pedicle valve of this abundant species of the lower 
Decker Ferry beds is most commonly preserved, brachial valves being 
comparatively uncommon. ‘The species may usually be recognized by 
its inconspicuous plications, though in some individuals, particularly 
the younger ones, they are wholly obsolete. Most of the specimens are 
exfoliated so that the fine, concentric markings of the surface are 
usually obliterated, but they may be detected upon occasional speci- 
mens. 


RHYNCHOSPIRA FORMOSA Hall. 
Plate XXI., Kigs. 30-34. 


1859. Trematospira formosa Hall, Pal. N. Y., vol. IL., p. 215, pl. 36, 
figs. 2 a-t. 

1859. Rhynchospira formosa Hall, Pal. N. Y., vol. IL, p. 485, pl. 
95 A, figs. 7-11. 

1893. BRhynchospira formosa H. & C., Pal. N.Y., vol. Vii pias 
p. 109, pl. 50, figs. 21-25. 


Description.—Shell ovoid in outline, usually a little longer than 
wide, valves subequally convex, rostrate posteriorly, rounded in 
front, usually with a slight emargination in the middle. Pedicle 
valve with a prominent, incurved beak and with a narrow, flattened 
or depressed area along the mesial line. Brachial valve usually most. 
prominent posteriorly, the beak incurved under that of the opposite 
valve, the mesial line usually flattened in a manner similar to the 
pedicle valve but less conspicuously. Surface of each valve marked. 
by sixteen or eighteen rounded or subangular radiating plications, 
those on the lateral slopes being simple and continuing to the beak, 
while those in the mesial depressions are usually a little finer and often 
do not continue to the beak. 

The dimensions of a somewhat crushed specimen are: length, 10 
mm.; width, 9.5 mm.; thickness, 5 mm. A more gibbous specimen 
with a similar length and width has a thickness of 7 mm. 

Remarks.—The specimens of this little shell from the coralline layer 
of the Decker Ferry formation do not differ essentially from those in 
the Helderbergian faunas, except that the shell is more uniformly 
strongly plicated, not showing so great a variation in this respect as 
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the Helderbergian specimens, the more coarsely plicated individuals 
from the higher beds being similar to the Decker Ferry specimens. 
These specimens seem also not to grow as large as those in the Hel- 
derbergian fauna. 


WHITFIELDELLA NUCLEOLATA (Hall). 
Plate XXI., Figs. 38-40. 


1852. Atrypa nucleolata Hall, Pal. N. Y., vol. IL., p. 328, pl. 74, figs. 
10 a—m. 

1897. Whitfieldella (?) nucleolata Schuchert, Bull. U. S. Geol. 
Surv., No. 87, p. 461. 


Description—Shell subglobose, small, subovate in outline, a little 
longer than wide, rostrate posteriorly, slightly flattened or emarginate 
in front. Pedicle valve with a prominent, incurved beak, slightly 
flattened or sinuate along the median line. Brachial valve shghtly 
less convex than the pedicle, most prominent posterior to the middle, 
usually flattened or slightly sinuate along the median line towards the 
margin. Surface of both valves smooth or marked only by incon- 
spicuous, concentric lines of growth. 

The dimensions of an average specimen are: length, 7 mm.:; width, 
6.5 mm.; thickness, 5 mm. 


MOLLUSCA. 
PELECYPODA. 


EDMONDIA? DECKERENSIS N. sp. 
Plate XXII., Figs. 6-7. 


Description.—Shell subovate in outline, height about three-fourths 
the length; the beak rather small, situated about one-fifth the length 
of the shell from the anterior end; hinge-line arcuate. Anterior mar- 
gin rather sharply rounded, the ventral and posterior margins broadly 
rounded; the curve from the centre of the ventral margin to the pos- 
terior extremity of the hinge-line being nearly a semi-circle. The 

16 
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valves are rather strongly convex, the greatest depth being near the 
centre. 4 

The dimensions of the type specimen, a right valve, are: length, 24 
mm.; height, 18 mm.; convexity, 5 mm. 

Remarks.—The hinge characters of this shell are not preserved, so 
that its generic reference is somewhat uncertain. The surface char- 
acters are also obliterated,-but the shell is believed to be nearly smooth 
or to be marked only by lines of growth. 


NUCULA? sp. undet. 
Plate XXII., Fig. 5. 


Description.—Shell small, subovate in outline, obliquely truncated 
posteriorly, regularly convex. The beak is prominent, situated a little 
in front of the middle of the shell. Surface marked by fine, concentric 
lines of growth. ; 

The dimensions of the most perfect valve are: length, 14.5 mm.; 
height, 10 mm., and convexity, 3.5 mm. 

Remarks.—The hinge characters of this species have not been ob- 
served, but the shell itself has the general form and appearance of 
many Nuculoid shells, so that it is referred provisionally to the genus 
Nucula. 


PTERINEA EMACERATA (Con.). 
Plate XXIIL., Fig. 4. 


1842. Avicula emacerata Conrad, Jour. Acad. Nat. Sci. Phil., vol. 
WILT, p. 241, pl 12, fie. Lo. 

1852. Avicula emacerata Hall, Pal. N. Y., vol. IL., p. 83, pl. 27, fig. 
1 a—b, p. 282, pl. 59, fig. 1 a-e. 


Description.—Shell oblique and, apart from the posterior wing, sub- 
ovate in outline. Left valve convex, with straight hinge-line. The 
posterior wing extended a little further than the posterior margin 
and separated from the body of the shell by a concave sinus; termi- 
nating in an acute point, below which the margin of the shell is 
sinuate. Beak nearly terminal, slightly elevated above the hinge- 
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line. Whole surface of the valve covered with narrow, angular, raised 
strie, with interspaces two or three times the width of the ridges, 
and by similar concentric strie. Right valve not seen. 

The dimensions of a nearly-perfect left valve are: length, 10.5 mm., 
and height, 9.5 mm. 

Remarks.—This little shell is rare in the Decker Ferry fauna, but 
it seems to agree in all essential characters with P. emacerata Con. 
of the Niagaran fauna. The typical representatives of the species 
occur in the Rochester shale of Western New York and are larger 
than the New Jersey shell. Because of their mode of preservation, 
they are also usually crushed so as to appear less convex. In form, 
proportions and markings, however, the shells from the two localities 
are essentially identical. 


PTERINEA? sp. undet. 


Description.—A single imperfect specimen of an oblique, winged 
shell, marked by alternately larger and smaller, radiating ribs, is, 
perhaps, a member of the genus Pterinea. So far as can be judged, 
its dimensions are: length, about 20 mm., and height, about 18 mm. 


PTERONITES ? SUBPLANA (Hall). 
Tate NONGIOES RS o9 aie 


1852. Avitcula subplana Hall, Pal. N. Y., vol. I1., p. 283, pl. 59, 
fig. 3 a—c. 


Description. — Left valve depressed-convex, winged posteriorly, 
subovate in outline, apart from the posterior extension of the hinge- 
line; beak nearly terminal, hinge-line equaling the greatest length of 
the shell. From the anterior extremity of the hinge-line the margin 
curves regularly to the postero-ventral angle, the curvature becoming 
more gentle posteriorly; it then curves rather abruptly into the 
posterior margin, which is sinyate and meets the posterior extremity 
of the hinge-line at an acute angle. The entire surface of the shell 
is marked by rather fine, somewhat irregular, concentric lines of 
growth, with no indications of radiate markings. 
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The dimensions of the largest and best specimen observed are: 
length, 45 mm., and height, 28 mm. 

Remarks.—Hall’s original figures of Avicula subplana allow a great 
deal of yariation in the outline of the species. The several Decker 
Ferry specimens referred here also exhibit considerable variation, but 
none of them correspond exactly with either of Hall’s figures, the 
posterior margin being more sinuate, with the posterior extremity of 
the hinge-line more acute. The species is here referred to the genus 
Pteronites, as it seems to be more nearly in accord with members of 
that genus than with any other Paleozoic genus, although in no speci- 
mens have the hinge characters been preserved, nor has the right valve 
been seen. Heretofore the members of this genus have not been re- 
corded earlier than the Chemung fauna of the Devonian, and all of the 
deseribed species are from the Chemung and the lower Carboniferous 
faunas. | 


PTYCHOPTERIA ? SUBQUADRATA Nh. Sp. 
Plate XXII., Fig. 2. 


Description.—Right valye unknown. Left valve subquadrangular 
in outline, depressed-convex, with anterior and posterior wings; hinge- 
line a little shorter than the total length of the shell, the beak pro- 
jecting slightly beyond the hinge-line and situated about one-third 
the length of the shell from the anterior margin. The anterior 
margin forms nearly a right angle with the hinge-line; below it rounds 
regularly into the arcuate ventral margin; posteriorly the ventral 
margin joins the posterior margin with a rather abrupt turn; the 
posterior margin is gently convex and joins the hinge-line in an obtuse 
angle. The surface of the shell is marked by fine, concentric lines 
of growth. 

The dimensions of the type specimen are: length, 30 mm.; length 
of hinge-line, 25 mm.; height at beak, 23 mm. 

Remarks.—The hinge characters of this shell are unknown, but in 
general form and markings the specimens resemble members of the 
genus Ptychopteria more closely than any other Paleozoic genus, and 
it is therefore placed here provisionally, although that genus has not 
hitherto been recognized earlier than the Chemung fauna of the De- 
vonian. ‘This species differs from any of the other members of the 
genus in its less obliquity and in its more nearly vertical anterior 
margin. 
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ACTINOPTERIA RETICULATA MN. Sp. 
5 ; Plate XXIL., Fig. 3. 


Description.—Left valve large, subrhomboidal in outline; the body 
subovate, with an obliquity of 27° between the hinge-line and the 
umbonal ridge; beak but slightly elevated above the hinge-line. An- 
terior margin nearly straight or slightly simuate, forming a rounded 
angle of about 80° with the hinge-line; basal margin regularly curved ; 
posteriorly it rounds more abruptly into the nearly straight or slightly 
sinuate posterior margin, which is nearly parallel with the anterior 
margin. Posterior wing large, shghtly convex, limited below by a 
moderately distinct, rounded sinus; the posterior cardinal extremity 
obtuse. The body of the shell is marked by conspicuous, concentric 
lines of growth and by more or jess discontinuous, radiating coste. 
Near the margin of the shell the concentric lines are more crowded 
_and the radiating coste are less conspicuous, but on the upper portion 
of the shell the two sets of markings give to the surface a nodose 
appearance. ‘The posterior wing is marked like the body of the shell, 
but the radiating markings are much less conspicuous. Right valve 
unknown. 

The dimensions of the type specimen are: height, 35 mm.; oblique 
jength from beak to postero-basal extremity, 48 mm.; length of hinge- 
line, 29 mm. 

Remarks.—Nothing but the general outline and surface markings 
of this shell are preserved, but in these characters 1t seems to resemble 
more closely the species of Actinopteria than any other generic group, 
and it is consequently placed in this genus, although no members of it 
have before been recognized earlier than the middle Devonian faunas. 
Additional material, more perfectly preserved, may serve to change 
its generic reference. 


MYTILARCA OBLIQUA N. sp. 
Plate XXII., Fig. 8. 
Description.—This species has been observed only in the form of 


somewhat indefinite casts, in which the hinge characters are not pre- 
served. The general form of the shell resembles Marctirostra H. and 


246° * PALEOZOIC PALEONTOLOGY. 


M. mytiliformis Foerste, and it is therefore considered as cogenerie 
with them. The prominent beak is terminal, and from it an angular 
umbonal ridge, becoming rounded posteriorly, extends obliquely to 
the postero-ventral angle of the shell. From the umbonal ridge to the 
dorsal and posterior margins the surface of the shell is convex; antero- 
ventrally the slope is abrupt and nearly vertical to the margin. 

The dimensions of the type specimen are: extreme length from the 
beak to the postero-ventral angle, 34 mm.; greatest width at right 
angles to the above line, 20 mm.; greatest convexity, 10 mm. 

Remarks.—This species resembles M. mytiliformis Foerste more 
closely than any other member of the genus, but the shell is more 
oblique, with a more obtuse beak and with a much more abrupt slope 
from the umbonal ridge to the antero-ventral margin. 


GONIOPHORA sp. undet. 


Description —Al] the specimens of this species which have been 
observed are imperfect, so that its characters cannot be determined 
with certainty. It is a sharply-carinate, oblique shell, with an in- 
curved beak. Dorsally from the carina the shell surface is convex 
and ventrally it is concave. In no specimen is the outline of the 
shell complete, but the depth of each valve is apparently greater than 
the height of the shell. The length of the best-preserved valve, al- 
though imperfect, is 16 mm., with a height of 5 mm. and a depth of 
7 mm. These dimensions, however, probably do not correctly repre- 
sent the dimensions of a perfect shell. 


JASTROPODA. 
STRAPAROLLUS sp. undet. 
Plate XXIL., Fig. 14. 
A single imperfect specimen has been observed in the lower beds 


of the Decker Ferry formation, which is referred to the genus Stra- 
parollus. It has a diameter of 25 mm., with four or five volutions,. 


SILURIAN FAUNAS. 247 


which are plane above, with a broad umbilicus below, in which all 
of the volutions are probably visible. In cross-section the yolutions 
are subeircular. 


LOXONEMA? sp. undet. 
Plate XXII., Figs. 9-11. 


One or more species of coiled shells, with elevated spires, are present 
in the lower beds of the Decker Ferry formation. These are all im 
perfect casts, and preserve no characters by which they may be referred 
to their proper genera. They may be placed provisionally in Loxo- 
nema, 


PLATYCERAS sp. undet. 
Plate XXII., Figs. 12-13. 


Description.—Several specimens of what appears to be a small 
species of Platyceras or Platyostoma have been observed in the lower 
beds of the Decker Fery formation. As nearly as can be determined 
they have about two contiguous yolutions, the inner one being very 
small and the outer one expanding rapidly to the aperture, which is 
relatively large. In cross-section the volutions are suboval or sub- 
ebliptical in outline. The upper surface of the volutions lies in a 
plane. 

The dimensions of the most perfect specimen are: diameter, 11 
mm.; height of aperture, 8.5 mm. 

Remarks.—All the specimens of this little shell which have been 
observed are imperfectly preserved. One which resembles the re- 
mainder in other respects has a sharply carimate periphery, and conse- 
quently the cross-section of the volutions is subtriangular. It is not 
possible to determine from the specimen whether this variation is 
normal or whether it is produced by a distortion of the shell. 
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ARTHROPODA. 
TRILOBITA. 


PROETUS PACHYDERMATUS Barrett. 
Plate XXII., Figs. 16-21. 


1878. Proetus pachydermatus Barrett, Am. Jour. Sci., 3d ser, vol. 
KV. p87. 

Description.—Head semi-circular in outline, with a broad, flattened 
marginal border, the genal angles produced into sharp spines. Gla- 
bella subtriangular, with a pair of small, disconnected, ovoid basal lobes ; 
obtusely pointed in front, bordered by a sharply-defined dorsal furrow ; 
the first and second pairs of lateral furrows are rather faint, slightly 
curved and directed obliquely backward from the margin of the gla- 
bella; the third pair more prominent, curved, directed backward and 
connecting with the occipital furrow by a less sharply-defined depres- 
sion. Cheeks convex to the marginal border, the eyes opposite the third 
pair of lateral glabellar furrows. Facial sutures making a sigmoidal 
curve from the anterior margin of the head to the front of the eye-lobe, 
and after passing around the eye, bending outward and cutting the 
posterior margin near the base of the genal spines. Occipital segment 
broadened in the middle with a small median tubercle. Thorax un- 
known. Pygidium semi-elliptical in outline, broader than long, with 
a broad, flattened marginal border; the axis much elevated, occupying 
about one-third the entire width in front, tapering gradually to the 
obtusely-rounded extremity which hes just within the flattened border, 
divided into thirteen or fourteen segments; the plure strongly convex 
to the flattened border, divided into eight or nine sharply-grooved 
segments, which become obsolete at the marginal border. 

The entire surface of the glabella, except the lateral furrows, also 
the axial portion of the occipital segment, covered with fine, irregular 
papille; the anterior portion of the cheeks is covered with elongate, 
raised, vermiform markings, which become shorter and papillose pos- 
teriorly. The marginal border and genal spines are smooth, except 
on the edge, where they are covered with fine, elongate, raised lines. 
The axial and pleural segments of the pygidium are papillose, the 


. 
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flattened border being smooth within, but toward the margin covered 
with fine, raised tubercles and elongate flexuose markings. 

The dimensions of an average-sized pygidium are: length, 10 mm. ; 
width, 13 mm.; and convexity, 4.5 mm. A rather small head is 7 
mm. long on the median line and probably 11 mm. wide, but some 
fragmentary specimens must have been more than twice this size when 
complete. 

Remarks.—Fragments of the head and pygidium of this species are 
not wncommon in the coralline layer at the Nearpass cliff. The 
species was first recognized and named by Dr. Barrett, but no proper 


description of it was ever given. 


PROETUS? DEPRESSUS 0. Sp. 


‘Plate  OXeNGe ics 2ie 


Description Known only from the pygidium, which is semi-cir- 
cular in outline. The axis is depressed, about five-sixths the total 
length of the pygidium, with about ten segments; occupying one-third 
the width of the pygidium anteriorly, tapering rather abruptly pos- 
teriorly, where it is bluntly rounded, the lateral, bounding furrows 
continuing indefinitely to the posterior margin of the pygidium. 
Plure flattened adjacent to the axis, convex toward the border, with 
a slight, concave furrow within the convex marginal border; marked 
by six grooved segments on each side, the grooves being located cen- 
trally and being fully as deep as the furrows between the segments, but 
not extending across the marginal border. The bounding furrows of 
the segments are continued as faint, ill-defined grooves across the 
marginal border. 

The dimensions of the largest and best specimen observed are: 
length, 5.5 mm., and width, 9 mm. 

Remarks.—This species, so far as it has been observed, resembles 
Proetus protuberans Hall, from the Coeyman’s limestone of the Hel- 
derbergian period. The Decker Ferry specimens differ from P. pro- 
duberans in having a less conspicuous marginal border and in having 
a larger number of segments on both axis and plure of the pygidium. 
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PROETUS? SPINOSA N.. sp. 
Plate XXII., Fig. 26. 


Description.—Pygidium semi-circular in outline, rather strongly 
convex, with a very slight, blunt point posteriorly. Axis with eight 
well-defined segments; occupying about one-third of the entire width 
of the pygidium anteriorly, tapering regularly to the posterior ex- 
tremity, which is bluntly rounded and lies within the marginal border. 
Plurz convex, marked by six well-defined, grooved segments, curving 
rather abruptly to the margin, with a concave furrow within the 
narrow marginal border. 

The dimensions of the best-preserved specimen are: length, 10 mm. : 
width, 13 mm. 

Remarks.—This trilobite is represented only by several pygidia. 
most of which are but fragmentary. It apparently belongs to some 
species of Proetus or, perhaps, Phacops, but the material is not suffi- 
cient for certain generic identification. 


CALYMENE CAMERATA Con. 
Plate XXII., Figs. 22-25. 


1842. Calymene camerata Con., Jour. Acad. Nat. Sci. Phil., vol- 
VED. 278. 

1852. Calymene camerata Hall, Pal. N.-Y., vol. IL, p. 337, pl. 78, 
figs. 10 a-f. 


Description.—Head semi-circular in outline, the marginal border 
elevated in front. Glabella prominent, truncate in front, broadest 
through the posterior pair of lateral lobes; the dorsal furrow narrow 
and deeply impressed. The first pair of lateral furrows and lobes 
very faint, scarcely recognizable in some specimens; the second pair 
of lateral furrows deeply impressed, directed obliquely backward, their 
length a little less than one-fourth the width of the glabella, con- 
nected posteriorly by a slight depression with the third furrows; 
second lateral lobes convex, subelliptical in outline, connected across 
the dorsal furrow with the fixed cheeks; third pair of lateral fur- 
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rows longer than the second, indefinitely divided within and surround- 
ing a small tubercle on the side of the glabella; the posterior division 
directed more obliquely backward than the outer portion and continued 
as a slight, indefinite depression to the occipital furrow. Posterior 
lateral lobes large, subglobose. Occipital furrow rather narrow and 
deep across the axial portion of the head, becoming broader on the 
cheeks; occipital segment convex, broadest in the middle. Cheeks 
convex, the eyes opposite the second lateral lobes of the glabella. 
Pygidium subtriangular in outline, much elevated anteriorly, sloping 
abruptly to the sides and back; axis occupying about one-third of 
the width in front, bounded by the depressed, dorsal furrow, tapering 
gradually to the obtusely-rounded extremity which is close to the’ 
posterior margin of the pygidium; divided into about eight segments. 
Plure sloping abruptly from the axis to the sides, divided into five 
grooved segments. A small hypostome, which accompanies the speci- 
mens of this species and which probably belongs to it, is longer than 
wide, with the sides sinuate, making the middle portion much nar- 
rower than either of the extremities; the posterior margin is notched 
and the centre of the axial portion is elevated into a conspicuous, 
spiniform process. The entire surface of both head and pygidium, so 
far as preserved, except in the furrows, is covered with numerous, 
small, irregularly-arranged, rounded papille. 

The dimensions of the best-preserved head are: length, 14 mm.; 
width, 26 mm. Another much larger individual has a length of 23 
mm., but the width cannot be determined. The dimensions of a 
small pygidium are: width, 10.5 mm.; length, 6 mm.; convexity, 7 
mm. Some of the larger, fragmentary specimens of pygidia are fully 
twice this size. 

Remarks.—In his illustrations of this species Hall shows three 
sharply-defined pairs of lateral glabellar lobes. In the New Jersey 
specimens these three pairs of lobes may all be detected, but the . 
anterior pair is so inconspicuous as to be easily overlooked, and in 
no case has it been seen at all approaching the prominence given it 
by Hall’s illustrations. In his description of the species the anterior 
lobes are said to be minute, and it is probable that they were made too 
prominent in the illustrations. All the material representing the 
species from New Jersey is fragmentary and unsatisfactory for study, 
but there can be no doubt as to its correct identification. 
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DALMANITES ASPINOSA Nl. Sp. 
Plate XGXols Birds: 


Description.—Known only from the pygidium, which is longitudi- 
nally semi-elliptical in outline, obtusely pointed posteriorly. Axis 
regularly tapering and rounded posteriorly; in the type specimen 
reaching to within 4.5 mm. of the posterior margin, which makes it 
about sixth-sevenths of the entire length of the pygidium; marked by 
about sixteen annulations, which gradually decrease in size posteriorly, 
until they become entirely obsolete. The plure are rather strongly 
convex to the margin, with no flattened or concave border; marked 
by ten prominent, narrow, grooved ribs, which extend to the margin 
of the pygidium and are separated by broad, concave furrows. 

The dimensions of the type specimen are: length, 32 mm.; width, 
40 mm.; convexity, 9 mm. 

Remarks.—The only specimen of this species in the collection which 
is in any degree complete is an internal cast of the pygidium. This 
specimen, however, preserves essentially all the characters of the 
pygidium, though another specimen, not a cast, would show the 
pleural ribs to be somewhat broader. The species differs somewhat 
conspicuously from any of the other Silurian members of the genus 
in the American faunas, and may be recognized by the absence of any 
spinous extension from the posterior extremity, by the absence of 
any flattened or concave marginal border and by the sharp pleural 
ribs, which extend to the border of the pygidium. 


OSTRACODA. 


LEPERDITIA ALTOIDES Nl. sp. 
Plate XXIII., Figs. 1-2: 


Description.—Carapace of medium size, obliquely subreniform, nar- 
rower in front, somewhat variable in proportions; valves strongly 
convex, gibbous in the middle. Dorsal margin straight, from three- 
fifths to two-thirds the total length; dorsal extremities obtusely an- 
gular, posterior margin broadly rounded, ventral margin convex, 
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anterior margin narrower and often more sharply rounded than the 
posterior. Hye tubercle small, but rather prominent, situated at a 
point about one-third the length of the straight dorsal margin from 
its anterior end and about three-fourths of the height of the valve at 
that point from the basal margin. Surface of the valves flattened 
at the antero-dorsal angle, the flattening extending as a narrow, indis- 
tinct, marginal border nearly to the centre of the anterior margin. 
Along the posterior margin there is a similar, narrow, indistinct, 
flattened border, which extends from the postero-dorsal angle to a 
point in the ventral margin directly below. Surface of valves per- 
fectly smooth. 

The dimensions of an average specimen are: length, 7 mm.; height, 
4.5 mm.; convexity of one valve, 1.5 mm. 

Remarks.—This species most closely resembles L. alta of the Man- 
lius limestone, but may be always distinguished from that species by 
the indistinct, posterior marginal border. It also resembles L. jonest, 
but does not have the pitted surface of that species. 


BEYRICHIA SUSSEXENSIS Nl. Sp. 
Plate XXIII., Figs. 3-4. 


Description.—Carapace subelliptical in outlne; the dorsal margin 
straight, its length about nine-tenths of the total length of the valves, 
its extremities angular. Ventral margin gently convex; the anterior 
and posterior margins both broadly rounded, the posterior extremity 
being a little higher than the anterior and its margin being nearly 
straight for a short distance below the postero-dorsal angle. The 
entire free margin of the valves with a distinct, flattened, marginal 
border, which is abruptly separated from the body of the valve. The 
dorsal half of the surface of each valve is divided into three lobes by 
two deep furrows, which reach to about the middle of the valve. ‘ihe 
posterior furrow divides the valve at about the middle of its length 
and is nearly straight; the anterior furrow lies about half way be- 
tween the posterior one and the anterior extremity; it is a little 
shorter than the other and its lower extremity is slightly bent back- 
ward. ‘The two furrows are connected below by an indistinct de- 
pression in the valve, partially isolating the middle lobe. The anterior 
and posterior lobes are connected ventrally. The middle lobe is.sub- 
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globose and is the most prominent of the three; the posterior lobe is 
a little more prominent than the anterior. The entire surface, except 
im the furrows and on the marginal border, is finely papillose. 

The dimensions of the type specimen are: length, 3 mm.; height, 
1.8 mm. 


BEYRICHIA BARRETTI N. sp. 
Plate NEXShhie Hiss 9: 


Description.—This species resembles the last, but is smaller, with 
the anterior furrow narrower and with the posterior one produced 
further toward the ventral margin, giving to the median'lobe a more 
elliptical outline. The surface is also very differently marked, it 
being covered with rather large, irregular pits. The ventral margin 
is nearly straight in the central portion, the anterior and posterior 
exiremities of the valve being of nearly equal height. 

The dimensions of the type specimen are: length, 2.3 mm.; height, 
1.5 mm. 


BEYRICHIA PERINFLATA ND. Sp. 
Plate XXIII., Wig. 6. 


Descriptwon.—Carapace subelliptical in outline, highest in front, 
greatly inflated antero-ventrally. Hinge-line straight, about four- 
fifths the total length. The free margin, from the postero-dorsal 
angle to the middle of the ventral margin, with a depressed marginal 
border, which is concave within, with a rounded ridge externally, 
outside of which the surface drops vertically to the edge of the valve. 
In the anterior half of the valve the marginal border is covered by 
the strong inflation of the body of the valve. Valves divided by two 
vertical furrows from the dorsal margin; posterior furrow beginning 
at about the middle of the hinge-line and extending nearly vertically 
downward to beyond the middle.of the valve; anterior furrow a little 
narrower, about midway between the posterior one and the anterior 
margin of the valve, nearly vertical in its upper half, bent obliquely 
backward below and joining the posterior furrow. Posterior lobe 
occupying nearly one-half of the valve; median lobe subglobose, en- 
tirely isolated; anterior lobe small and low. ‘The antero-ventral pro- 
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tuberance is partially separated from the anterior lobe in front and 
the posterior lobe behind by a slight depression in the surface of the 
valve, which is continuous with the oblique portion of the anterior 
furrow. Surface of valves, except in the furrows and on the mar- 
ginal border, minutely pustulose. 

The dimensions of the type specimen are: length, 3.1 mm.; height, 
2.2 mm. 


BEYRICHIA JERSEYENSIS Nl. sp. 


Plate XXIII., Wig. 5. 


Description.—Carapace subelliptical in outline, height in front and 
behind nearly equal. Hinge-line straight, about two-thirds the length 
of the valve.. Free margin with a narrow, marginal border, which is 
flattened above and drops vertically to the edge of the valve externally. 
Valve divided near the middle by a narrow furrow, starting from the 
hinge-line and extending to below the middle of the valve, with a 
slight, forward curve. A second furrow originates from the median 
furrow a little below the hinge-hne and, after describing nearly a semi- 
circle towards the front of the valve, again joins the median furrow 
a little above the middle of the valve. The lower half of this semi- 
circular furrow is less deeply impressed than the upper, and a faint 
depression joins its upper portion with the dorsal margin of the valve. 
Surface of the valve smooth, regularly convex throughout, with the 
median, semi-circular lobe slightly more prominent. 

The dimensions of the type specimen are: length, 2.5 mm.; height, 
1.5 mm. 


BEYRICHIA NEARPASSI Nl. Sp. 
Plate XXIII., Wigs. 7-8. 


Description.—Carapace subelliptical in outline, the posterior ex- 
tremity equaling or a little narrower than the anterior; the hinge- 
line straight, about four-fifths of the total length of the valves. Free 
margin, with a flattened, marginal border. Valves divided into three 
lobes by two rather-broad and deeply-impressed, nearly-equal fur- 
rows, which start from the dorsal margin and extend vertically down- 
ward to about the middle of the valve. A shallower and less sharply- 
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defined furrow extends vertically upward from the ventral margin, 
directly beneath the anterior furrow from the dorsal margin, the two 
being indefinitely connected across the middle of the valve by a slight 
depression. The posterior lobe is strongly convex and is the largest 
of the three, occupying about one-half of the total length of the valve ; 
medial lobe subglobular, about as high as the posterior one; anterior 
lobe about the same width as the median one, but less strongly convex. 
Entire surface of the valves smooth. 

The dimensions of an average specimen are : length, 1.75 mm.; 
height, 1 mm. 


BEYRICHIA DECKERENSIS Nn. sp 
Plate Pexcr hie phic wali: 


Description—Carapace subelliptical, a little narrower in front, 
hinge-line straight, a little more than four-fifths the total length of 
the valve. Free margin depressed in a narrow border from the 
postero-dorsal angle around the posterior margin, ventrally and an- 
teriorly the body of the valve is slightly inflated so as to project 
beyond the marginal border, entirely hiding it in a direct view. Valves 
divided into three lobes, by two vertical furrows, extending downward 
from the dorsal margin; the posterior furrow is the strongest, and 
extends beyond the middle of the valve, being but slightly curved 
forward below; the anterior furrow is shorter, and its lower extremity 
curves backward. ‘The posterior lobe is strongly convex, and occupies. 
about one-half of the entire valve; the median lobe is subglobular, 
having about the same elevation as the posterior one; the anterior 
lobe is lower than either of the others, and slopes gently to the an- 
terior margin; in width, it about equals the median lobe. Surface 
of the valve, except in the furrows and on the marginal border, very 
finely pitted. 

The dimensions of the type specimen are: length, 2.75 mm.; height, 
1.5 mm. 
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BYTHOCYPRIS NEARPASSI Nn. sp. 
Plate XXIII., Fig. 12. 


Description.—Carapace suboval in outline, twice as long as high, 
much narrower in front. Ventral margin nearly straight, dorsal 
margin gently convex, posterior margin broadly rounded, anterior 
margin narrowly rounded. Valves strongly convex, their surface 
smooth. The left valve overlapping the right along both the dorsal 
and the ventral margins. 

The dimensions of one of the type specimens are: length, 1.33 mm. ; 
height, 0.66 mm. 


Uncertain Species. 


In addition to the species enumerated, there are several forms 
too imperfectly preserved for identification or description. Several 
specimens are fragments of a horn coral, but the preservation is not 
such as to allow even the genus to be determined with certainty, 
although it is probably a Zaphrentis. Several additional pelecypoda, 
most of them in a very imperfect state of preservation, have been 
observed. One of these is the anterior extremity of a small shell, 
with conspicuous, concentric markings, like those on Grammysia or 
Allorisma. Another specimen is apparently an imperfect Orthoceras, 
although no sutures can be detected. 


DESCRIPTIONS OF SPECIES IN THE Ronbout FAUNA. 
PROTOZOA. 
FORAMINIFERA. 


In the “pethstone” bed (2 A*® of the Nearpass section) of the 
Rondout formation small, subglobular or more or less irregular bodies 
may sometimes be detected, which are not certainly organic, but which 
suggest some forms of foraminifera. It is possible that they are the 
fossil remains of some of these lowly organisms. 


7, 
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MOLLUSCOIDEA. 
BRACHIOPODA. 
HYATTELLA? LAMELLOSA n. sp. 
Plate XXIII., Figs. 15-18. 


Description.—Shell small, transversely subelliptical in outline. 
Pedicle valve prominent on the umbo; the beak blunt, not strongly 
incurved; the surface curving rather abruptly from the umbo to the 
cardinal margin, and sloping gently, with a slight convexity, to the 
lateral margins; toward the front it is deeply depressed in a broad, 
somewhat flat-bottomed sinus, which reaches to the umbo. Brachial 
valve strongly convex, most prominent near the middle; the mesial 
fold not strongly elevated above the general surface, with a slght, 
depressed, mesial line. Surface of both valves marked by strong and 
broad, concentric, lamellose lines of growth. 

The dimensions of the type specimen are: length, 6 mm.; width, 7 
mm.; thickness, 4 mm. 

Remarks.—This species is established on a single, nearly-perfect 
individual, which is of interest, because it is the only specimen of 
brachiopod which has been observed in the strata of the Rondout for- 
mation in New Jersey. All other recognizable species which have been 
found in the formation are ostracodes belonging to the genus Leper- 
ditia. The generic position of this little brachiopod is uncertain, as 
its internal characters cannot be determined from the single specimen. 
Its general form is strongly suggestive of a diminutive individual of 
the Carboniferous species, Athyris lamellosa. It seems to have a 
general outward similarity with the species of the genus Hyattella, and 
it is therefore placed in that genus provisionally. 
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ARTHROPODA. 
OSTRACODA. 


LEPERDITIA ALTA (Con). 
See, also, p. 265, pl. XXIV. 


In some beds of the Rondout formation there are numerous crushed 
specimens of a species of Leperditia, which, so far as can be deter- 
mined, possess the characters of L. alta, the species which is so abun- 
dant in the Manlius limestone, or of L. altoides, from the base of the 
Decker Ferry formation. 


LEPERDITIA ELONGATA DN. sp. 
Plate XXIIL., Fig. 13. 


Description.—Carapace large, obliquely subreniform, posterior ex- 
tremity the highest. Dorsal margin straight, two-thirds of the total 
length of the valves, its extremities obtusely angular. Anterior 
margin obliquely truncate from the hinge-line, sharply rounded in 
front into the broadly-convex ventral margin, which, in turn, curves 
regularly into the nearly semi-circular posterior margin. Hye 
tubercle distinct, situated a little above the middle of the antero- 
dorsal quarter of the valves. Both anteriorly and posteriorly the 
margin is slightly flattened in a rather indistinct marginal border, 
extending from the extremities of the hinge-line to the middle of the 
valve. Surface smooth. 

The dimensions of an average specimen are: length, 12 mm.; 
height, 6.5 mm.; convexity of one valve, 2.5 mm. 

Remarks.—Vhis species resembles L. alta, but is larger and more 
elongate. 
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LEPERDITIA GIGANTEA Nn. Sp. 
Plate XXIII., Fig. 14. 


Description.—Carapace very large, subreniform in outline. Dorsal 
margin straight, about three-fifths of the total length of the valves, 
its anterior extremity obtusely angular, its posterior extremity round- 
ing into the nearly semi-circular posterior margin. Ventral margin 
gently convex, anterior margin broadly rounded, nearly as high as the 
posterior margin. Hye tubercle distinct, situated at about the middle 
of the antero-dorsal quarter of the valves; behind the eye tubercle 
there is a broad, shallow, indistinct, flattened sulcus, which extends 
downward from the hinge-line nearly to the centre of the valve. The 
antero-dorsal angle is distinctly compressed, and the flattened area 
extends around the anterior margin as a marginal border. The pos- 
terior margin is also bordered by a more or less distinct, flattened 
border. Surface smooth. 

The dimensions of a large specimen are: length, 22.5 mm.; height, 
14 mm.; convexity of one valve, 6 mm. 


DESCRIPTIONS OF SPECIES IN THE MANLIUS LIMESTONE FAUNA. 
COEKLENTERATA. 
HY DROZOA. 
STROMATOPORA sp. undet. 

In the lower beds of the Manlius limestone some layers are almost 
completely composed of small, more or less subglobular or lenticular 
masses of a Stromatoporoid, which are usually not over 20 mm. or 30 
mm. in diameter. They are not preserved in such a way as to exhibit 


the minute structure, even in thin sections, so that any definite identifi- 
cation of the material, either generic or specific, is impracticable. 
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MOLLUSCOIDEA. 
BRACHIOPODA. 


STROPHEODONTA VARISTRIATA (Con.). 


Plate XXIV., Figs. 13-14. 
See, also, p. 274. 


1859. Strophodonta varistriata Hall, Pal. N. Y., vol. III., p. 180, pl. 
8, figs. 1-16, pl. 16, figs. 1-8. 


Description.—Shell concavo-convex, subcireular, subelliptical or sub- 
quadrangular in outline, length equal to, less or greater than the 
width, hinge-line equaling, less or greater than the width, cardinal 
extremities rounded or angular. Pedicle valve depressed-convex, um- 
bonal region rather prominent, beak extended a little beyond the 
hinge-line, arched over the narrow, cardinal area. Brachial valve con- 
cave or nearly flat. Surface of both valves marked by fine, sharp, 
radiating strie, which vary in size, the stronger ones usually being 
equidistant, with several finer ones between. Crossing the radiate 
markings are much finer, somewhat undulating, concentric lines. 

The dimensions of an average specimen from the Manlius limestone 
are: length, 17 mm.; width, 19 mm. 

Remarks.—Every specimen of the genus Stropheodonta which has 
been observed in the Manlius limestone seems to be referable to this 
variable species. Its most constant characteristic is to be found in 
the surface markings, the proportionate dimensions of the shell being 
different in almost every individual. 


CENTRONELLA? BIPLICATA N. sp. 
Plate XXIV., Figs. 1-8. 


Description.—Shell small, longitudinally subovate in outline, the 
valves subequally convex. Pedicle valve with a sharply-pointed, arched 
beak, the mesial sinus narrow, shallow and extending nearly to the 
beak, but becoming very indistinct or almost obsolete back of the 
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middle of the shell; it is limited on each side by a single, low, rounded 
plication, which is not conspicuous, except near the anterior margin. 
The brachial valve with a low, rounded, median fold near the anterior 
margin, bounded by a shallow, rounded furrow on each side and not 
rising above the general surface of the valve. Internally it bears a 
short, Centronella-hke brachidium. Besides the two plications which 
bound the fold and sinus, each valve, in the larger individuals, is 
marked by one or two additional, extremely-faint plications near the 
margin on each side and by more or less indistinct lines of growth. 

The dimensions of a rather large specimen are: length, 4.75 mm. ; 
width, 3.5 mm.; thickness, 2 mm. 

Remarks.—This little shell is probably not a member of the genus 
Centronella, but its brachidium, as seen in transparent or translucent 
specimens, is similar to the loop of this genus, and therefore it is 
placed here provisionally. In external form the shell differs materially 
from the typical members of the genus, and, in fact, it differs in ex-_ 
ternal form from all the genera of the family Centronellide. With a 
more perfect understanding of the loop of this shell, it is entirely 
probable that it would constitute the type of a new genus. 

In certain layers of the Manlius limestone in the Nearpass quarry 
this little shell occurs in great numbers, many of which can be removed 
from the rock in perfect condition. In the smaller or younger speci- 
mens of the species the two plications near the front margin are very 
faint or entirely obsolete, but in full-grown individuals they can always 
be detected. 


SPIRIFER VANUXEMI Hall. 
Plate XXIV., Figs. 9-12. 


1859. Spirifer vanuzemi Hall, Pal. N. Y., vol. IIL, p. 198, pl 8) 
figs. 17-23. 


Description.—Shell small, wider than long, hinge-line a little shorter 
than the greatest width of the shell, cardinal extremities rounded. 
Pedicle valve strongly convex, beak elevated and arched over the con- 
cave, ill-defined cardinal area, mesial sinus rounded, not much stronger 
than the rounded furrows on the sides. Brachial valve less convex 
than the pedicle, with a rounded, mesial fold, slightly flattened on the 
top. Surface of each valve marked by from two to four broadly- 
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rounded or slightly-flattened plications on each side of the fold and 
sinus and by conspicuous, more.or less crowded, concentric lines, which 
are arched over the plications. Besides these markings, very fine, 
radiating striz may be detected on well-preserved specimens by the aid 
of a magnifying glass. 

The dimensions of a rather large pedicle valve are: length, 10 mm. ; 
width, 11.5 mm.; convexity, 4.5 mm. Those of a brachial valve are: 
length: 7.5 mm.; width, 11 mm.; convexity, 2.5 mm. 

Remarks.—This is one of the most characteristic species of the Man- 
lius limestone fauna, and occurs throughout the formation, being 
especially abundant in some of the beds. 


MOLLUSCA. 
PELECYPODA. 


MEGAMBONIA AVICULOIDEA Hall. 
Plate XXIV., Figs. 17-18. 


1859. Megambonia aviculoidea Hall, Pal. N. Y., vol. IIL., p. 274, pl. 
49, figs. 7 a—b, pl. 49 A, fig. 8. 


Description.—Shell oblique, winged posteriorly. Beaks nearly ter- 
minal, prominent, obtuse, incurved, elevated above the hinge-line. 
Hinge-line straight; anterior margin curving forward from beneath 
the beaks for a short distance, then curving backward, with a long, 
gentle sweep, to the postero-basal extremity, which is more or less 
broadly rounded; posterior margin sinuate below the hinge extremity, 
convex towards the base. Surface of valves strongly convex on the 
umbonal ridge; the anterior slope rather abrupt, slightly convex; pos- 
terior slope concave, the posterior wing not sharply separated from 
the body of the shell. Surface marked by fine, more or less unequal, 
concentric lines of growth, which are uniform in character upon the 
body of the shell and the posterior wing. 

The approximate dimensions of an imperfect specimen are: height, 
16 mm.:; length, 16 mm. 
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GASTROPODA. 
HOLOPEA ANTIQUA (Van.). 
Plate XXIV., Figs. 15-16. 


1859. Holopea antiqua Hall, Pal. N. Y., vol. IIL, p. 294, pl. 54, figs. 
2 a—b, 3 a-b. 


Description.—Shell subconical, spire elevated, with four or more 
volutions. Suture moderately impressed, the volutions regularly con- 
vex. Aperture ovate or subcircular. Surface marked by fine, trans- 
verse lines of growth. 

Remarks.—The specimens which have been referred to this species 
are all imperfect, and are usually only the internal casts. The apical 
angle of the New Jersey specimens apparently varies between 55° and 
60°, which is somewhat less than that of Hall’s illustrations of the 
species, in which it measures nearly 70°. This measurement of the 
New Jersey specimens, however, cannot be made with certainty, be- 
cause in no case is the complete spire retained. 


PTEROPODA 


TENTACULITES GYRACANTHUS (Haton). 
Plate XXIV., Figs. 19-20. 


1859. Tentaculites irregularis Hall, Pal. N. Y., vol. III., p. 187, pl. 

6, figs. 22-23. | 

1888. Tentaculites gyracanthus Hall, Pal. N. Y., vol. V., pt. IL, 
Supp. (Supp. to vol. VII.), p. 5, pl. 114, figs. 7-13. 


Description.—Shell elongate, circular in cross-section, annulate, 
gradually tapering to the apex. Annulations smooth, rounded, situated 
at irregular intervals, from one to three in the space of 1 mm.; the 
interspaces between the annulations are marked by fine, annular strie. 
In internal casts the annulations are smaller and the fine, annular 
strize are lacking from the interspaces. ’ 
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The maximum diameter of internal casts of this species is about 1 
mm., though specimens with the shell preserved sometimes attain a 
diameter of 1.5 mm. 

Remarks.—As it occurs in New Jersey, this species has been observed 
only in the form of internal casts, but the irregular length of the 
interspaces between the annulations is sufficient to distinguish the 

- species. It has never been observed to occur in such abundance in 
New Jersey as it sometimes does in the Manlius limestone of New 
York. 


CEPHALOPODA. 


ORTHOCERAS sp. undet. 
Plate XXY., Fig. 1. 


A single weathered specimen of a large Orthoceras has been observed 
in the Manlius limestone fauna of New Jersey. It has a maximum 
diameter of about 53 mm. and a total length of 270 mm. The septa 
are rather deeply concave, and in the larger portion of the shell they 
vary from 6 mm. to 9 mm. apart; at the smaller extremity of the 
shell they are sometimes as close together as 2.5 mm. The siphuncle 
is apparently central, and has a diameter of about 2.6 mm. The ex- 
ternal surface characters cannot be determined. 


ARTHROPODA. 
OSTRACODA. 
LEPERDITIA ALTA (Con.). 
Plate XXIV., Figs. 25-28. 
1859. Leperditia alta Hall, Pal. N. Y., vol. IIL., p. 373. 
Description.—Carapace obliquely subreniform, valves stromal con- 
vex, gibbous in the middle, somewhat variable in their proportions. 


Dorsal margin straight, from three-fifths to two-thirds the total length 
of the valves; its extremities obtusely angular. Posterior margin 
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broadly rounded, ventral margin convex, anterior margin more sharply 
rounded than the posterior. Eye tubercle distinct, situated at about 
the centre of the antero-dorsal quarter of the valve. Anterior margin 
slightly flattened at the dorsal angle, the flattened area sometimes ex- 
tended for a short distance as a marginal border. Surface of the 
valves smooth. 

The dimensions of an average specimen are: length, 7 mm.; height, 
4.5 mm.; convexity of one valve, 2 mm. 

Remarks.—This species occurs abundantly in the Manlius limestone, 
where it is one of the most characteristic species. 


BEYRICHIA KUMMELI 2. sp. 
Plate XXIV., Fig. 21. 


Description.—Carapace subelliptical in outline, a little narrower in 
front, hinge-line straight, about three-fifths of the total length. Free 
margin with a depressed, concave border, whose outer edge is slightly 
elevated in a rounded, marginal ridge, outside of which the surface 
drops abruptly to the edge of the valve. Valve divided into three lobes 
by two furrows, which extend ventrally downward from the hinge-line 
to about the middle of the valve; the anterior furrow a, little shorter 
than the other, with its lower extremity slightly curved backward. 
Posterior lobe the largest, including nearly one-half of the valve, with 
a small, but distinct, tubercle a little in front of its middle point. 
Middle lobe subglobular in form, more highly convex than either of 
the others, with a shght, concave excavation at its base. Anterior 
lobe more depressed-convex than either of the others. Surface finely 
pitted, except on the marginal border and in the furrows; the pits 
appearing to be angular depressions, with narrow, dividing ridges. 

The dimensions of the type specimen are: length, 4 mm.; height, 
2.5 mm. 


BEYRICHIA WALLPACKENSIS 0. sp. 
Plate XXIV., Fig. 22. 
Description.—Carapace oblique, narrower behind, with a straight 


hinge-line, nearly equaling the total length of the valve. Posterior 
margin straight above, meeting the hinge-line in a little less than a 
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right angle, curving below into the convex, ventral margin; anterior 
margin broadly rounded, meeting the hinge-line in an obtuse angle. 
Free margin with a narrow, flattened border. Valve divided into three 
lobes by two vertical furrows from the dorsal margin; the posterior 
furrow extending nearly to the middle of the valve, its lower extremity 
slightly curved forward; anterior furrow less deeply impressed, only 
about one-half as long as the posterior one. Posterior lobe occupying 
nearly one-half the total length of the valve; middle lobe subglobular, 
about as high as the posterior one; anterior lobe sloping away to the 
front. Surface marked by fine, closely-arranged, circular pits, except 
in the furrows and on the marginal border. 

The dimensions of the type specimen are: length, 1:9 mm.; height, 
1 mm. 


BEYRICHIA MONTAGUENSIS Nl. Sp. 
Plate XXIV., Fig. 23. 


Description.—Carapace suboval in outline, narrower in front, the 
hinge-line straight, about five-sixths of the entire length of the valve. 
Postero-dorsal angle a little produced, so that the posterior margin is 
slightly concave above. Free margin with a rather broad, flat border. 
Valves divided into three lobes by two furrows, which extend vertically 
downward from the dorsal margin; the posterior furrow the longer, 
reaching a little below the middle of the valve, its lower portion 
slightly curved toward the front; anterior furrow scarcely reaching 
the middle of the valve, slightly curved, with its concave side pos- 
terior, a little narrower and less deeply impressed than the posterior 
one. Posterior lobe convex, occupying about one-half of the length 
of the valve; middle lobe the most prominent, subglobose; anterior 
lobe the lowest of the three, its surface sloping to the anterior border. 
Surface of the valve minutely pitted or punctate, except in the fur- 
rows and on the marginal border. 

The dimensions of the type specimen are: length, 2.4 mm.; height, 
1.6 mm. 
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BEYRICHIA SMOCKI N. sp. 
Plate XXIV., Fig. 24. 


Description.—Carapace subelliptical in outline, a little narrower in 
front, hinge-line straight, about nine-elevenths of the total length of 
the valve. Free margin depressed, with a narrow, concave furrow 
within, which is bordered externally by a narrow, rounded elevation, 
outside of which the surface drops abruptly to the edge of the valve. 
Along the postero-ventral margin the border is hidden for a short 
distance by the protrusion of the body of the valve. Valves divided 
into three lobes by two vertical furrows; the posterior furrow longest, 
reaching below the middle of the valve, its lower portion shghtly 
curved toward the front; anterior furrow narrower, shorter and deeply 
impressed, curving backwards. Posterior lobe strongly convex, its 
greatest elevation nearest its anterior margin; median lobe sub- 
globular, about as highly elevated as the posterior one; anterior lobe 
much lower, sloping gently to the anterior margin. Surface of valves 
smooth. 

The dimensions of the type specimen are: length, 2.6 mm.; height, 
1.5 mm. 


BEYRICHIA MANUIENSIS Nl. Sp. 
Plate XXIII., Fig. 10. 


Description.—Carapace subelliptical, slightly narrower in front, the 
hinge-line straight, a little more than five-sixths of the entire length 
of the valve. Free margin of the valve with a flattened border. Valve 
divided into three lobes by two furrows extending from the hinge-line 
vertically downward; posterior furrow reaching to about the middle 
of the valve; the anterior furrow shorter, its lower extremity curving 
shightly backward below. Posterior lobe depressed-convex, occupying 
nearly one-half of the entire valve; median lobe most prominent, sub- 
globose; anterior lobe nearly equaling the posterior in convexity and 
about equaling the median one in width. Entire surface, except in the 
furrows and on the marginal border, marked by small, closely-ar- 
ranged. subcircular pits. 

The dimensions of the type specimen are: length, 3 mm.; height, 
1.9 mm. 


CHAPTER IX. 
FAUNAS OF DEVONIAN AGE. 


All the Paleozoic formations in New Jersey lying above the Manlius 
limestone are referable to the Devonian period. The formations 
recognized are the Coeymans limestone, the New Scotland beds, the 
Becraft limestone and the Kingston beds belonging to the Helder- 
bergian series. Following these is the Oriskany formation, with its 
beds of siliceous limestones and sandstone; then comes the Esopus 
slate, followed by the Onondaga limestone. All these formations 
occur in the Delaware Valley region. In the Green Pond region there 
are some still younger Devonian formations. The Newfoundland grit 
is usually a quartzite with fossils of Onondaga age; following this are 
the Monroe shales and Bellvale flags of Hamilton age, and the Skunne- 
munk conglomerate, which is undoubtedly Devonian in age, aluinorgin 
it has not been found to be fossiliferous. 

In the Helderbergian series only two faunas have been differentiated 
and described separately, they being the Coeymans limestone fauna 
and the New Scotland-Becraft fauna, the faunas of the two latter 
formations having so much in common, although each has some 
peculiar species, that it has been thought best to include them together 
in one faunal group. The Kingston beds have not been found to be 
fossiliferous in New Jersey, unless the “trilobite bed” characterized 
by Dalmanttes dentatus should be considered as the summit of the 
formation. This bed, however, contains so many species allying it 
with the superjacent Oriskany that it has been considered as being of 
lower Oriskany age, and its fauna is treated separately. The higher 
Oriskany faunas, although two distinct faunal zones may be easily 
recognized, are all described together. The Esopus slate is unfos- 
siliferous, and the fauna of the Onondaga limestone is a small one. 
From the Green Pond region the fauna of the Newfoundland grit is 
treated by itself, while those of the Monroe shales and Bellvale flags 
are described together. 
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DESCRIPTIONS OF SPECIES IN THE COEYMANS LIMESTONE FAUNA. 
COELENTERATA. 
ANTHOZOA. / 
ZAPHRENTIS ROEMERI HE. & H.? 
Plate XXVI., Fig. 1. 


Specimens of horn corals, which may be provisionally referred to 
the genus Zaphrentis, are occasionally met with in the Coeymans 
limestone. They are all poorly preserved, and are not in a condition 
of preservation for accurate identification, but some specimens seem 
to resemble Z. roemert. 


FAVOSITES HELDERBERGIAE Hall. 


188%. Favosites helderbergie Hall, Pal. N. Y., vol. VL. p. 8, pl. 4, 
figs. 1-2, pl. 5, figs. 1-3, pl. 6, figs. 1-8. 


Description.—Corallum consisting of large, lenticular, depressed- 
convex or hemispherical masses; base covered by a strongly-wrinkled 
epitheca. Corallites polygonal, their inner surface showing evidence 
of a few strong, longitudinal striew. T'abule frequent, from ten to 
fifteen in the space of 10 mm.; thickness equal to that of the walls. 
Mural pores in one or two ranges, comparatively large, circular, with 
margins distinctly elevated. Walls of corallites thin, but frequently 
much thickened near the surface by silicification, and sometimes granu- 
lose or spinulose on the inner face. On some specimens the corallites, 
at the surface, are nearly equal, having a diameter of about 1.5 mm. ; 
on other specimens the diameter varies from .66 mm. to 1.5 mm. On 
many specimens some of the corallites are larger and less angular than 
those surrounding them, being a little more than 2 mm. in diameter. 

Remarks.—This species occurs abundantly at the base of the Coey- 
mans limestone, where, associated with masses of Stromatopora, it 
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characterizes a conspicuous coral bed. The New Jersey specimens are 
always more or less completely silicified, and have been altered so that 
the mural pores can rarely be detected, even in thin sections. 


CLADOPORA MULTISERIATA Nl. SP. 
Plate XXVI., Figs. 2-3. 


Description.—Corallum consisting of cylindrical branches, which 
occasionally divide. Corallites cylindrical, directed obliquely to the 
axis of the branches, apparently free from septa or tabule, arranged 
in twelve or thirteen vertical series; the apertures in adjacent series 
being more or less irregularly alternate. Because of the obliquity of 
the corallites, their apertures are elliptical, the peripheral borders 
regular, subangular. 

The diameter of the branches is from 2 mm. to 3.5 mm., with six 
or seven corallites occupying a space of 5 mm. longitudinally. 

Remarks.—This species has only been recognized in the upper beds 
of the formation near Hainesville. 


HYDROZOA. 
STROMATOPORA CONCENTRICA Goldf. 


Masses of a Stromatoporoid, which may provisionally be referred to 
Stromatopora concentrica, occur more or less abundantly in the coral 
bed at the base of the Coeymans limestone. They are always more 
or less silicified, so that they are not in a proper condition for study, 
and no correct identification of either the genus or the species can be 
made. The form may always be recognized by the more or less sub- 
globular form of the masses, with their concentric, laminar structure. 
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VERMES. 
ANNELIDA. 


CORNULITES CINGULATUS Hall. 
Plate XXXIL., Fig. 3. 


1888. Cornulites cingulites Hall, Pal. N. Y., vol. V., pt. IL. (vol. 
WA, suppl.) ip. 205 ple tiier tie. 29! 

1900. Cornulites cingulites Clarke, Mem. N. Y. St. Mus., No. 3, vol. 
ITI., p. 27, pl. 2, figs. 35-38. 


Description.—Shell having the form of a gradually-tapering, more 
or less curved or flexuose, annulated cone. On the internal casts the 
annulations have the aspect of insheathed cones, the slope being abrupt © 
below and gradual above. ‘The width of the annulations is variable, 
but is usually a little less than one millemeter; they are somewhat 
irregular, there occasionally being one which does not entirely sur- 
round the tube. 

The dimensions of the best specimen observed, which is nearly 
straight and incomplete at its smaller extremity, are: length, 14.5 
mm.; diameter at larger end, 4.5; diameter at smaller end, 3 mm. 

Remarks.—The New Jersey specimens of this species are from the 
higher beds of the Coeymans hmestone near Hainesville. They agree 
more closely with Clarke’s figures of the species from the Oriskany 
beds than with Hall’s original figures. 


MOLLUSCOIDEA. 
BRYOZOA. 


PTILODICTYA LOBATA MN. Sp. 
Plate XXVI., Figs. 4-6. 


Description.—Zoarium bifoliate, frondescent in form, slightly 
undulate, with no monticules. Base of attachment not observed, 
distal end broad, lobate. The mesotheca, along which all the speci- 


DEVONIAN FAUNAS. 


ras) 
~ 
Oo 


mens observed have separated, is marked by more or less irregular 
concentric lines, which follow the direction of the lobate distal margin. 
The zocecia are arranged in longitudinal rows, additional rows being 
rarely intercalated, except along the lines dividing the lobes of the 
frond; in tangential section they are seen to be elliptical in outline, 
with their longer axis parallel with the zocecial rows; those in 
adjacent rows are alternate in position, so that they appear, also, to be 
arranged in diagonal lines. The lobation of the zoarium introduces 
some irregularity in the arrangement of the zocecia along the lines 
separating the lobes, the parallel lines of openings in each lobe having 
a different direction, and the openings themselves often being more 
or less oblique. In vertical section the outer portions of the zocecia 
are seen to be at nearly right angles to the mesotheca, the basal portion 
being slightly procumbent; diaphrams are entirely absent, but the 
superior hemisepta are uniformly present. 

Remarks.—As it occurs in the Coeymans limestone in New Jersey, 
split along the mesothecal wall, this species resembles P. frondosa of 
the Decker Ferry formation, but it may always be distinguished from 
that species by its lobed distal margin, and in thin sections by the 
absence of diaphrams. It also resembles P. nebulosa Hall, from the 
Helderbergian of New York, but the internal characters of that species 
have never been described; that species, however, is not described as 
being lobate, and in P. lobata there are no monticules with larger 
zocecia shown in the tangential sections. 


LICHENALIA TORTA Hall. 
Plate XXVI., Figs. 7-8. 


1887. IJnchenalia torta Hall, Pal. N. Y., vol. VL, p. 31, pl. 15, figs. 
1-5, 7. 


Description.—“Zoarium consisting of lamellate expansions, some- 
times flat, at other times more or less involuted or contorted. Under 
surface a thin epitheca, marked by concentric wrinkles and striew, with 
fine, radiating strie. When the celluliferous tissue of the bryozoum 
has been removed, the radiating striz on the upper surface of the 
epitheca are very sharp and prominent, and at their junction with 
the concentric striz form minute nodes. Cell apertures broadly oval 

18 


ats PALEOZOIC PALEONTOLOGY. 


or circular, sometimes subtriangular or trilobate; diameter 0.30 mm.; 
space between adjacent apertures equal to or less than the diameter of. 
an aperture. Anterior margin shghtly elevated, posterior side strongly 
elevated, with two shght denticulations. Surface with shghtly-— 
elevated monticules.”—Hall. 


MONOTRYPA SPHAERICA (Hall). 
Plate XXVI., Figs. 9-11. 


188%. Favosites sphericus Hall, Pal. N. Y., vol. VI., p. 9, pl. ‘7, figs. 
1-12, pl. 8, fig. 8. . 


Description.—Zoarium massive, subhemispheric or explanate in 
form, with monticules situated at distances of about 5 mm. Zocecia 
polygonal, thin walled, the larger ones 0.5 mm. in diameter and the 
smaller ones less than 0.25 mm. In the thin, tangential sections the 
monticules are represented by groups of larger zocecia, with a few much 
smaller ones interspersed, which appear as scattered mesopores. From 
the centres of these groups the size of the zocecia gradually diminish 
to the middle of the interspaces, where the smallest ones occur. The 
diaphragms are flat and horizontal, averaging about two tube di- | 
ameters apart, though frequently they are much closer together. 

Remarks.—More than one distinct form has probably been confused 
in Hall’s species, Favosites sphericus. Most of the specimens illus- 
trated by him undoubtedly represent a species of Monotrypa, but others 
seem to be a true Favosites. In New Jersey the species occurs in the 
coral bed at the base of the Coeymans limestone. 


BRACHIOPODA. 


STROPHEODONTA VARISTRIATA (Con.). 


Plate XXXVIL., Hig. 4. 
See, also, p. 261. 


Description —The shell usually identified as this species from the 
Coeymans limestone is somewhat different from most of its Manlius 
limestone representatatives. They are usually larger and more 
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convex, in the variety arata much more so, and they are apt to have a 
proportionately greater width. The surface markings are also 
different, although in both forms they consist of alternating larger 
and smaller ridges or striez. In the Coeymans limestone specimens 
there is a greater difference between the coarse and fine markings, the 
coarser ridges being less sharply angular, with about five or six ex- 
ceedingly fine filiform striz in the intervening spaces. In the Manlius 
limestone specimens the median portion of the pedicle valve is usually 
rather broadly flattened toward the front, while in the Coeyman’s lime-_ 
stone individuals no such flattening is observable. The average forms 
in the two faunas certainly exhibit sufficient differences to be ranked 
as distinct species, although they are doubtless genetically related, 
and are probably connected by intermediate forms. The material in 
the New Jersey collections is not sufficiently well preserved nor suffi- 
ciently abundant to permit the proper limitations and relationships 
of these forms to be shown, but with the proper material for study it is 
quite probable that it would be found necessary to recognize two dis- 
tinct species now included in Strophedonta varistriata. 


STROPHEODONTA VARISTRIATA var. ARATA H. 
Plate XXVIIL.; Wig. 3. 


1859. Strophodonta varistriata var. arata Hall, Pal. N. Y., vol. III., 
p. 183, pl. 18, figs. 1 at. 


Description.—The shell referable to this variety is closely related 
to, and grades into, the typical Coeymans limestone form of S. vari- 
striata. It is a more convex and porportionately wider shell, with the 
coarser, radiating ridges more angular and stronger, with a smaller 
number of intervening, finer striae, which are really placed upon the 
sloping sides of the larger ridges, instead of upon a flattened area 
between adjacent ones. 
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STROPHEODONTA PLANULATA Hall. 
Plate XXVII., Figs. 1-2. 


1859. Stropheodonta planulata Hall, Pal. N. Y., vol. II1., p. 184, pl. 
16, figs. 9-12. 


Description.—Shell plano-convex, subsemi-elliptical in outline, wider 
than long, the hinge-line equal to, a little greater or a little less than 
the width of the shell below. Pedicle valve depressed-convex, slightly 
flattened toward the cardinal extremities, the beak not prominent, 
cardinal area narrow, linear. Brachial valve flat. Surface marked by 
fine, rounded, bifurcating strize, which become strongly curved as they 
approach the cardinal margin, about five or six of them occupying the 
space of 2 mm. on the margin. ‘These radiating markings are crossed 
by much finer, concentric striew, which are only visible through a 
magnifying glass, and by a few inconspicuous lines of growth. 

The dimensions of a rather small specimen are: length, 28 mm.; 
width, 32 mm.; convexity, 2.5 mm. 


STROPHEODONTA INDENTA (Con.). 
Plate XXVI., Fig. 12. 
1838. Leptena indenta Con., 2d Ann. Rep. N. Y. Geol. Surv., p. 117. 


Description.—Shell small, wider than long, semi-circular or semi- 
elliptical in outline, the hinge-lne equaling the greatest width. 
Pedicle valve convex, umbo prominent, flattened toward the cardinal 
angles, most elevated near the middle. Surface marked by strong, 
subangular, radiating ribs and by finer, concentric markings, which 
are strong in the furrows between the ribs, but scarcely recognizable 
upon the ribs themselves, giving to the furrows a conspicuous, indented 
appearance. Brachial valve not seen. 

The dimensions of the best-preserved specimen observed are: length, 
6 mm.; width, 7.5 mm. 
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Remarks.—Conrad’s original description of Leptena indenta was 
very meagre, and Hall included the species in Stropheodonta vari- 
striata. In his bibliographic list, however, Schuchert has recognized it 
as a distinct species, and doubtless he is correct in so doing. None of 
the New Jersey specimens identified with this species are as large as 
the one described by Conrad, which is said to be three-fourths of an 
inch in length, but they are all very characteristically marked by the 
strong, transverse indentations in the radiating furrows, and may al- 
ways be recognized by this character. 


STROPHONELLA PUNCTULIFERA (Con.). 
Plate XXVII., Figs. 6-8. 


1859. Strophodonta punctulifera Hall, Pal. N. Y., vol. III., p. 188, 
pl. 21, figs. 4 a—b, pl. 23, figs. 4a-c, 5c, Ve. 


Description.—Shell subsemi-circular in outline, strongly concavo- 
convex, the hinge-line about equaling the greatest width. Pedicle 
valve slightly convex on the umbo, then becoming strongly concave to 
the lateral and front margins; the cardinal area narrow; the beak 
inconspicuous, scarcely projecting beyond the hinge-line. Brachial 
valve slightly concave on the umbo, then becoming strongly convex 
or geniculate towards the lateral and front margins, following some- 
what closely the curvature of the opposite valve. Surface of both 
valves marked by strong, angular, raised, radiating striz, which in- 
crease by bifurcation and implantation; becoming finer toward the 
margins. On well-preserved specimens these strive are seen to be 
punctate. The interior surface of the valves is pustulose, giving to 
the surface of internal casts a pitted appearance. 

The dimensions of an average-sized individual are: length, 33 mm.; 
width, 50 mm. 

Remarks.—This shell is always poorly preserved, the best speeimens 
observed being but fragmentary. It can be easily recognized, how- 
ever, In most cases, by its strong, angular, radiating markings and by 
the strongly-pitted surface of internal casts. 
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ORTHOTHETES WOOLWORTHANA (Hall). 
Plate XXVIL., Fig. 5. 


1859. Strophomena woolworthana Hall, Pal. N.Y., vol. II1., p. 192, 
pl. 1%, figs. 1 a-t, 2 a-c. 

Description.—Shell longitudinally semi-elliptical, hinge-line equal- 
ing the greatest width. Pedicle valve slightly convex or flattened 
on the umbo, concave toward the front, marked interiorly by a broad, 
flabellate, muscular impression; the beak elevated, but scarcely pro- 
jecting beyond the cardinal line; cardinal area flat, rather high; 
delthyrium broadly triangular, closed by a deltidium. Brachial valve 
convex, flattened on the umbo, most elevated toward the front. Surface 
of both valves marked by angular, raised, radiating strie, which are 
crossed by fine, concentric strize and by a few more conspicuous lines 
of growth. 

The dimensions of an average specimen are: length, 32 mm.; 
width, 34 mm. 


LEPTAENA RHOMBOIDALIS Wilck. 


Plate XXVII., Fig. 9. 
See, also, pp. 228, 302, 325, 366. 


This species is not a common one in the Coeymans limestone fauna. 
The specimens observed are of medium size, one of the most perfect 
ones being 17 mm. long by 24 mm. wide. As compared with the 
Decker Ferry representatives of the species, they are larger, with pro- 
portionally-finer concentric wrinkles and less sharply-defined radiating 
strie. 


SCHIZOPHORIA BISINUATA Nl. Sp. 
Plate XXXI., Figs. 12-14. 


Description.—Shell subcircular or transversely subelliptical in out- 
line, the hinge-line about one-half the width of the shell. Pedicle 
valve convex, its greatest depth usually posterior to the middle, from 
which point it curves abruptly to the cardinal margins, but more 
gently to the sides and to the front, where there is a broad, shallow, ill- 
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defined sinus, which is usually deeper on the two sides, with a rounded 
elevation in the middle, giving to the shell the appearance of having 
a double sinus. The beak is of moderate prominence, somewhat in- 
curved over the narrow, concave, cardinal area. Brachial valve more 
convex than the pedicle, with a broad, low, ill-defined mesial fold 
toward the front. Surface of both valves marked by fine, radiating 
strie. 

The dimensions of a rather small pedicle valve are: length, 18 mm. ; 
width, 21 mm.; convexity, 5.5mm. Those of an average-sized brachial 
valve are: length, 22 mm.; width, 25 mm.; convexity, 7 mm. 

Remarks.—This species is closely allied to Schizophoria multistriata 
H. of the higher Helderbergian beds, but may be distinguished from 
that species by its more or less conspicuous double sinus in the pedicle 
valve. 


GYPIDULA GALEATA (Dal.). 
Plate XXVIII. Figs: 1-8. 


1859. Pentamerus galeatus Hall, Pal. N. Y., vol. IIL, p. 257, pl. 46, 
figs. 1 a—z, pl. 47, figs. 1 a—m. 


Description.—Shell subglobose, becoming more and more elongate 
with age. Pedicle valve gibbous, becoming exceedingly ventricose in 
the umbonal region in old shells; longitudinally subovate in outline 
when mature, the younger shells often being transversely subelliptical 
in outline; the surface smooth in young indivduals, becoming plicated 
and developing a mesial fold with age; the beak prominent and 
strongly incurved. Internally the dental plates extend forward from 
the margins of the delthyrium, and are united to form a prominent 
spondylium, which is supported by a strong median septum. Brachial 
valve depressed-convex, usually transversely subelliptical in outline, 
but sometimes becoming longer than wide in old age. Surface smooth 
in young shells, and on the umbonal portion of adults, becoming pli- 
cated with age and developing a shallow, indefinite median sinus. 
Surface of both valves marked with low, rounded plications, which 
are more or less variable in number and in prominence, and which do 
not reach to the beak, leaving the umbonal region smooth. Toward 
the beak and upon the umbonal region the concentric lines of growth 
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are usually inconspicuous or obsolete, but towards the anterior mar- 
gin, in old shells, they become coarse and crowded. 

The dimensions of an average-sized pedicle valve are: length, 27 
mm.; width, 24 mm.; convexity, 14 mm. The dimensions of the 
largest pedicle valve observed are: length, 44 mm.; width, 31 mm.; 
convexity, 23 mm. 

Remarks.—This shell, in its typical American form, is exceedingly 
abundant in the lower beds of the Coeymans lmestone, and, except 
in characters due to different. stages of growth, does not exhibit 
any great variation. Formerly the species was placed in the genus 
Pentamerus, and, because of its great abundance, the formation was 
designated the ‘“‘Pentamerus limestone” in the older geological and 
paleontological reports of New York State. The species may always 
be recognized by its subglobular form and its smooth umbonal region. 
Frequently, in breaking the rock containing specimens of this shell, 
individuals are spht longitudinally along the line of the median 
septum, and in such specimens the characteristic median septum can 
be clearly seen. 


GYPIDULA GALEATA (Dal.) var. 
Plate XXVIII., Figs. 9-12. 


In the upper portion of the Coeymans limestone near Hainesville 
there occurs a form of Gypidula which may, perhaps, be considered 
as a variety of G. galeata. It differs from the typical American form 
of the species in having somewhat finer and more conspicuous radiating 
plications and in having the fold and sinus entirely obsolete. 


GYPIDULA ANGULATA N. sp. 
Plate XXVIII., Figs. 13-21. 


Description.—Shell subglobular in form, usually wider than long. 
Pedicle valve suboyate or subquadrate in outline, gibbous; the beak 
prominent and strongly incurved, the median portion of the shell ele- 
vated in a sharply-defined fold, which reaches to the umbonal portion 
of the valve. The fold is sometimes plane on top, but usually bears 
three prominent, subangular plications which reach to the umbo. The 
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lateral slopes convex, rounding into the posterior region of the valve, 
sometimes bearing a single, subangular plication on each side ad- 
jacent to the mesial fold. Brachial valve transversely subelliptical 
in outline, much less convex than the opposite one, with a more or 
less abruptly-depressed median sinus near the anterior margin, which 
usually contains two well-defined, rounded or subangular plications. 
The surface of both valves, aside from the plications already de- 
scribed, is smooth, or marked only by inconspicuous lines of growth. 

The dimensions of a large pedicle valve are: length, 21 mm.; 
width, 23.5 mm.; convexity, 11.5 mm. Those of a smaller brachial 
valve are: iength, 13.5 mm.; width, 16.5 mm.; convexity, 4 mm. 

Remarks.—This species has only been observed in the upper portion 
of the Coeymans limestone, associated with the variety of G. galeata 
last described. It differs from (. galeata in its much more prominent 
fold of the pedicle valve, which is extended further toward the beak, 
and in its much coarser and more conspicuous subangular plications, 
which are either restricted to the mesial fold and sinus, or to these 
portions of the shell and the immediately adjacent parts of the lateral 
slopes. These characters are constant in all the specimens observed, 
and they show no intermediate forms connecting them with G. 
galeata, and, as they also occur at a somewhat higher geologic horizon 
than the typical galeata, is believed that they are worthy of being dis- 
tinguished as a separate species. 


RHYNCHONELLA SEMIPLICATA (Con.). 
Plate XXIX., Figs. 12-19. 


1859. Rhynchonella semiplicata Hall, Pal. N. Y., vol. I11., p. 224, 
pl. 29, figs. 1 a-o. 


Description.—Shell small, subtriangular or suboval in outline. 
Pedicle valve with a closely-incurved beak, smooth on the umbo and to 
about the middle of the shell; plicated toward the margin, the mesial 
portion depressed toward the front in a rather deep sinus, usually with 
a single, short, median plication. Brachial valve a little more convex 
than the pedicle, smooth posteriorly, with an elevated mesial fold 
toward the front, and plications toward the margin. Both valves 
marked by two or three angular plications on each side of the fold 
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and sinus, which do not extend beyond the middle of the shell, and 
usually by a single median plication in the fold and sinus. In the 
younger individuals, before the plications begin to be developed, the 
surface is entirely smooth. 

The dimensions of a full-grown individual are: length, 5.5 mm.; 
width, 5.5 mm.; thickness, 3.5 mm. 

Remarks.—This little species resembles younger individuals of R. 
altiplicata, but may always be distinguished by the smooth posterior 
portion of the shell, the plications ending at about the middle, while 
in FR. altiplicata they reach nearly to the beak. 


RHYNCHONELLA ALTIPLICATA Hall. 
Plate XXIX., Figs. 24-27. 


1859. Rhynchonella altiplicata Hall, Pal. N. Y., vol. IIL, p. 231, pl. 
33, figs. 2 a-k. 


Description.—Shell broader than long, subtriangular or broadly 
subovate in outline. Pedicle valve with a pointed, incurved beak, 
depressed anteriorly in a deep, angular sinus, which extends to the 
umbo and bears a single, strong, angular, median plication. Brachial 
valve more convex than the pedicle, elevated in front in an angular 
mesial fold. Both valves marked by three or four simple, angular 
plications on each side of the fold and sinus, which continue nearly 
to the beak, and with a single median plication on the fold and sinus. 

The dimensions of a large specimen are: length, 8.5 mm.; width, 
10.5 mm.; thickness, 6.5 mm. 

Remarks.—This species, as described in the New York Paleontology, 
is typically a member of the fauna of the New Scotland beds, but in 
New Jersey the shell so identified occurs in the Coeymans limestone, 
where it rarely grows as large as in New York. Usually the shell does 
not attain a greater length than 6 mm., but occasionally an individual 
is observed fully as large as the New York representatives. It re- 
sembles the associated R. semiplicata, and sometimes seems to grade 
into that species, but typically it is proportionally broader and is 
marked by plications which reach much nearer to the beak. 
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RHYNCHONELLA TRANSVERSA Hall. 
Plate XNIX., Figs. 28-31. 


1859. Rhunchonella transversa Hall, Pal. N. Y., vol. IIL, p. 234, pl. 
34, figs. 9-16. 


Description.—Shell subtriangular in outline, wider than long, the 
postero-lateral margins meeting at the beak in an angle of 90° or a 
little more. Pedicle valve depressed-convex, most prominent on the 
umbo; depressed anteriorly in a rather broad, rounded sinus; the 
beak pointed, incurved over that of the opposite valve. Brachial valve 
more convex than the pedicle, flattened on the umbo, elevated an- 
teriorly in a prominent mesial fold. Surface of each valve marked 
by about fifteen simple, angular plications, which extend to the beak, 
about three of them being included in the fold and sinus. 

The dimensions of an average-sized individual are: length, 8 mm. ; 
width, 10 mm.; thickness, 5.5 mm. 


UNCINULUS MUTABILIS (Hall). 
Plate XXIX., Figs. 1-5. 


1859. Rhynchonella mutabilis Hall, Pal. N. Y., vol. III., p. 225, 
pl. 29, figs. 4 a—-o, pl. 30, figs. 1 a—-e, 2 a—r. 


Description.—Shell subglobose, usually longer than wide. Pedicle 
valve strongly convex, most prominent on the umbo; beak small, 
pointed, closely incurved over that of the opposite valve, the anterior 
margin produced into a linguiform extension nearly at right angles 
to the plane of the valve and fitting into a corresponding sinus in the 
margin of the brachial valve. The mesial portion of the valve, op- 
posite the lingual extension, slightly depressed anteriorly into a 
shallow, more or less inconspicuous mesial sinus. Brachial valve 
usually a little more convex than the opposite one, its beak closely 
incurved under that of the pedicle valve. ‘Toward the front its mesial 
portion is slightly elevated in an indistinct, depressed fold. Surface 
of each valve marked by twenty-two to twenty-eight depressed, 
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rounded, simple plications, which reach to the beak, about six or eight 
of them being included in the sinus and lingual extension of the 
pedicle valve, with a corresponding number on the fold of the brachial 
valve. ‘Toward the front each plication is marked by a slight median 
groove. 

The dimensions of a nearly perfect specimen are: length, 19 mm.; 
width, 17 mm.; thickness, 18 mm. 


UNCINULUS NUCLEOLATUS (Hall). 
Plate XXIX., Figs. 6-9. 


1859. Rhynchonella nucleolata Hall, Pal. N. Y., vol. ILL, p. 227, 
pl. 31, figs. 1 a-f, 2 a-y. 


Description.—Shell subglobular or subcubical in form, longer than 
wide, the anterior view subquadrangular. Pedicle valve suboval or 
subpentagonal in outline, flattened on the umbo, the lateral and front 
margins bending more or less abruptly to the line of junction of the 
two valves. ‘The median portion of the valve depressed toward the 
front in a shallow sinus, which is produced anteriorly into a lingui- 
form extension at nearly a right angle to the plane of the valve. 
Brachial valve more convex than the pedicle, its lateral margins 
bending abruptly to meet the margin of the opposite valve. The 
mesial fold ill-defined, scarcely distinguishable except close to the 
front margin. Surface of each valve marked by from eighteen to 
twenty-two depressed, rounded, simple plications, grooved near the 
margins of the valves and extending to the beak. From three to five 
plications are included in the mesial sinus of the pedicle valve, with a 
corresponding number on the fold of the brachial valve. 

The dimensions of a perfect specimen are: length, 17 mm.; width, 
13 mm.; thickness, 15 mm. 

Remarks.—This shell resembles U. mutabilis, but is less nearly 
globular and has coarser and fewer plications. 
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UNCINULUS PYRAMIDATUS (Hall). 


Plate XXIX., Wigs: 10-11: 
See, also, p. 309. 


1859. Rhynchonella pyramidata Hall, Pal. N. Y., vol. IIL., p. 229, 


pl. 82, figs. 1 a-z, 2 a-d. 


Description.—Shell subglobular or subpyramidal in form, suboval 
or subpentagonal in outline, length and breadth equal or broader than 
long. Pedicle valve depressed-convex, more or less sharply deflected 
along the postero-lateral margins, the beak rather blunt, closely in- 
curved over that of the opposite valve; the anterior margin produced 
in a lingual extension, which is bent at nearly right angles to the 
plane of the valve, the mesial sinus but slightly depressed. Brachial 
valve very gibbous toward the front, sloping with a gentle, convex 
curve from near the front margin to the beak; umbo flattened, in- 
curved under that of the opposite valve. Surface of each valve marked 
by thirteen to eighteen simple, rounded plications, which are flattened 
or slightly grooved toward the front margin. Three or four plications 
are included in the sinus and lingual extension of the pedicle valve, 
with a corresponding number on the fold of the brachial valve. The 
plications of the pedicle valve become obsolescent upon the umbo and 
do not reach the beak; those of the brachial valve become much 
fainter, but do not wholly disappear on the umbo. 

The dimensions of a nearly-perfect individual are: length, 16 mm.; 
width, 16 mm.; thickness, 16 mm. 

Remarks.—This species is most closely related to Unicinulus nucle- 
olatus, and it is quite possible that the two grade into one another. - 
Typically U. pyramidatus has somewhat coarser plications, which are 
not so egnspicuously grooved toward the front margin, and the brachial 
valve is much more elevated in front, giving it a swbpyramidal form. 
In the Coeymans limestone the species does not grow so large as in 
the New Scotland beds. It has been found in this formation only 
in the higher beds near Hainesville. 
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: RHYNCHOTRETA TRANSVERSA MN. Sp. 
Plate XXIX., Figs. 32-39. 


Description.—Shell small, broadly subtriangular, valves subequally 
convex, greatest width anterior to the middle, the postero-lateral slopes 
flattened, meeting at the beak in an angle of less than 90°. Pedicle 
valve depressed-convex, the beak slightly attenuate, sharply pointed, 
erect, the delthyrium broadly triangular, the median portion of the 
valve depressed anteriorly in a shallow sinus. Brachial valve depressed- 
convex, the median portion shghtly elevated in front in an indefinite 
fold, the beak sharply incurved. The surface of each valve marked 
by from seven to nine simple, angular plications, which continue to 
the beak, one being included in the sinus of the pedicle valve and two 
elevated in the fold of the brachial valve. 

The dimensions of a very perfect individual are: length, 5.5 mm. ; 
width, 6.5 mm.; thickness, 2 mm. Those of another more mature 
specimen are: length, 6 mm.; width, 7.5 mm.: thickness, 3 mm. 

Remarks.—In its sharply-pointed, erect beak, in the form of the 
delthyrium and in the flattened postero-lateral slopes, this little shell 
resembles Rhynchotreta cuneata of the Niagaran faunas, and the two 
shells are believed to be cogeneric. It differs from the Niagaran shell, 
however, in its smaller size and its greater proportionate breadth. The 
species is not uncommon in the higher beds of the Coeymans limestone 
near Hainesville, but has not been observed elsewhere. 


ATRYPA RETICULARIS (Linn). 


Plate XXX., Wigs. 11-18. 
See, also, pp. 2386 and 3869. 


Description —Shell subelliptical in outline, longer than wide. 
Pedicle valve depressed-convex, with a shallow, rounded mesial sinus 
extending from near the middle to the front margin; beak small, 
pointed, closely incurved over that of the opposite valve. Brachial 
valve gibbous or ventricose, its greatest convexity a little back of the 
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middle, from which point it curves regularly to the margin on all sides. 
Surface of each valve marked by about forty bifurcating plications, 
which are crossed by concentric lamella of growth. 

The dimensions of a nearly perfect individual are: length, 25 mm. ; 
width, 23 mm.; thickness, 17 mm. 

Remarks.—This is a variable form, the description given being 
made to fit the more usual form of the species as it occurs at this 
horizon. ,The most conspicuous variations of the species are the 
relative convexity of the two valves, which are sometimes almost 
equally convex, and the number and size of the plications. The 
representatives of the species in the Coeymans limestone, as well as 
in the Helderbergian fauns generally, are usually more finely plicated 
than those of the Decker Ferry fauna. 


SPIRIFER CYCLOPTERUS Hall. 


Plate XXX., Wig. 2. 
See, also, p. 314, pl. XXXVIII. 


The genus Spirifer is usually not abundantly represented in the 
fauna of the-Coeymans limestone, except at the very top of the 
formation, where several species occur. ‘The commonest, and almost 
the only member of the genus in the midst of the formation, is a shell 
which has been identified as S. cyclopterus, a species which, as 
originally described, is typically a member of the fauna of the New 
Scotland beds. The Coeymans limestone specimens in New Jersey 
are all more or less fragmentary, and in none of the full-grown ones 
is the surface perfectly enough preserved to retain the characteristic, 
concentric and fimbriate markings of the species. A few small speci- 
mens, which are apparently the young of this species, agree closely 
with specimens of S. vanuxemi from the Manlius limestone, and at 
first were so identified, and some of these retain the fine surface 
markings of the species. It is possible that S. vanuawemi is ancestral 
to this Helderbergian species. 
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SPIRIFER MACROPLEURUS (Con.). 


Plate: Xexaxes) Big.) le 
See, also, p. 318, pl. XX XVII. 


A single specimen referable to this species, belonging typically in 
the fauna of the New Scotland beds, has been observed in the Coey- 
mans limestone associated with Gypidula galeatus and other typical 
members of the fauna. It is a pedicle valve, and is smaller than the 
usual size of the species in the higher fauna, it having a length of 19 
mm. and a width of 28 mm. 


SPIRIFER ocTocosTAtTus Hall. 
Plate XXX., Figs. 5-8. 


1859. Spwrifer octocostatus Hall, Pal. N. Y., vol. III., p. 205, ply 28, 
figs. 4 a-e. 


Description.—Shell wider than long, the hinge-line shorter than the 
greatest width, cardinal extremities rounded, anterior margin broadly 
rounded. Pedicle valve rather strongly convex, most elevated on the 
umbo, beak prominent, incurved over the short, ill-defined concave 
cardinal area, delthyrium broadly triangular, the median sinus smooth, 
continuing to the beak, subangular in the bottom. Brachial valve a 
little less convex than the pedicle, most prominent in the middle, the 
mesial fold slightly or not at all elevated above the lateral slopes. 
Surface of each valve marked by about four prominent, subangular 
plications on each side of the fold and sinus. 

The dimensions of a nearly-perfect brachial valve are: length, 10 
mm.; width, 19 mm. 

Remarks.—This species has only been observed in the higher beds 
of the Coeymans limestone near Hainesville. All the specimens ob- 
served are fragmentary, and the finer surface characters have been 
destroyed by exfoliation, but near the front margin of one of the best- 
preserved specimens several conspicuous, concentric lines of growth 
may be detected. 
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SPIRIFER CONCINNUS Hall. 
Plate XXX, Hig. 3. 


Msda9osipirijern concomnus Hall, Pal) N-wY:, vol). 10D, p.\ 2008 ple 25; 
figs. 2 a-t, pl. 28, figs. 7a b. 


A single imperfect brachial valve from the upper beds of the Coey- 
mans limestone near Hainesville is referable to this species. The 
hinge-line is about equal to the greatest width of the shell, the lateral 
margins meeting the cardinal margin at about right angles. The 
mesial fold is prominent and rounded, continuing to the beak, without 
plications. Each lateral slope is marked by eight simple, rounded 
plications, which become fainter toward the cardinal margins, the 
last two or three being almost obliterated by reason of the exfoliated 
condition of the specimen. 

The dimensions of the specimen are: length, 13 mm.; width, 18 
mm. 


CYRTINA sp. undet. 
Plate XXX., Figs. 9-10. 


In the upper beds of the Coeymans limestone near Hainesville 
there occurs a species of Cyrtina which seems to be different from 
the only described Helderbergian species, C. dalmani Hall. The 
material is too imperfect for certain identification or for description. 
The larger specimens of the pedicle valve have a very high, slightly- 
concave, cardinal area, with a broad delthyrium. The median sinus 
is rather broad and shallow, and each lateral slope of the shell is 
marked by about three, broadly-rounded plications. 


RHYNCHOSPIRA FORMOSA (Hall). 


Plate XXXXT., Figs. 9-11. 
See, also, p. 240. 


This species has already been described from the Decker Ferry 
formation, although it is typically a member of the Helderbergian 
faunas. The Coeymans limestone specimens are usually somewhat 
more finely plicated than those in the Decker Ferry fauna, but they 
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vary considerably in this character, a specimen occasionally being 
observed which has fully as coarse plications as the earlier ones. The 
species varies considerably in size, one of the larger specimens ob- 
served being 18 mm. long by 17 mm. wide, which is considerably 
larger than any which have been seen in the Decker Ferry fauna. 


MERISTELLA LAEVIS (Van.). 


Plate XXXI., Figs. 1-8: 
See, also, p. 317. 


The representatives of this species in the Coeymans limestone 
fauna of New Jersey are all small, it rarely attaining a length of more 
than 10 mm. At the very summit of the formation near Hainesville, 
however, some larger individuals have been observed, one being 16.5 
mm. in length and another 18 mm. They agree in all respects with 
the younger individuals of the species as it occurs in some of the 
higher beds, being smooth, longitudinally subovate shells, with no ~ 
sinus in the pedicle valve’except in the case of the somewhat larger 
individuals already mentioned from the top of the formation. 


NUCLEOSPIRA VENTRICOSA Hall. 
Plate XXX., Kies. 19-22: 


1859. Nucleospira ventricosa Hall, Pal. N. Y., vol. IL, p. 220, pl. 
14, figs. 1 a—n, pl. 28 B, figs. 2-9. 


Description —Shell small, subglobose, usually a little wider than 
long, the valves subequally convex. Pedicle valve with a narrow and 
shallow mesial depression, which becomes faint or almost obsolete on 
the umbo; the beak closely incurved over that of the brachial valve. 
Brachial valve with a median depressed line which is less conspicuous 
than that of the pedicle valve. Surface marked by indistinct, con- 
centric lines of growth; when perfect, covered with minute hair-like 
spines. 

The dimensions of a small, but nearly perfect individual, are: 
length, 6 mm.; width, 6.25 mm.; thickness, 4.25 mm. 

Remarks.—Vhis little species has been observed in the Coeymans 
limestone, only in the upper beds, near Hainesville. 
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MOLLUSCA. 
PHELECYPODA. 


RHOMBOPTERIA CLATHRATUS Nn. Sp. 
Plate XXXI., Figs. 16-18. 


Description.Shell inequivalvate, oblique, subrhomboidal in out- 
line, the anterior and posterior margins subparallel, the basal margin 
rounded. Huinge-line straight, produced anteriorly, as well as pos- 
teriorly from the beak, which is located anterior to the middle. Left 
valve strongly convex transversely across the umbonal ridge, scarcely 
auriculate in front, a shallow, indefinite sinus extending from the 
beak nearly vertically to the anterior margin. Surface marked by 
broad, concentric bands, which, on their lower margins and reaching 
for more than half their width, are crossed by two sets of fine striz, 
making an angle with each other. The right valve associated with 
this shell, and doubtless belonging to it, is nearly flat, with rounded, 
concentric wrinkles, not marked by the cross-lines of the left valve. 

A left valve somewhat larger than the average has a height, ob- 
liquely from the beak to the basal margin, of 22 mm.; its width, at 
right angles to this line, is 15 mm., and its convexity, 5 mm. 

Remarks.—This species is rather common in the uppermost beds of 
the Coeymans limestone near Hainesville. The left valves are by 
far the most common, but very few specimens of the right valve, and 
all of these small, having been observed. Many of the specimens are 
entirely exfoliated, so that only the concentric bands can be recog- 
nized, the finer cross-lined surface markings being wholly obliterated. 
On the casts the anterior sulcus, extending vertically downward from 
the beak, is far more conspicuous than when the shell is preserved, 
and consequently, also, the anterior auriculation of the shell. 

In general form and in surface markings this species resembles 
Rhombopteria mira Barr., from Bohemia, which has been made the 
type of the genus by Jackson,* but the anterior cardinal angle is more 
broadly rounded in the American shell and it is less auriculate an- 
teriorly. 


* Mem. Bost. Soc. Nat. Hist., vol. IV., No. 8, p. 380. 
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RHOMBOPTERIA CLATHRATUS Var. 
Plate XXXI., Fig. 15. 


In the Coeymans limestone near Peter’s Valley a single specimen 
of Rhombopteria has been observed, which may represent a species 
distinct from the shell just described. The single imperfect specimen 
is not sufficient, however, to determine this with certainty, and it may 
for the present be considered as a variation of FR. clathratus. Its 
contour is more irregular than that of the typical form of the species, 
the beak is more anterior and, the anterior auriculation is more pro- 
nounced. The surface is, for the most part, exfoliated, but enough 
is retained to determine that its markings are essentially identical 
with FR. clathratus. 


ACTINOPTERIA COMMUNIS (Hall). 
Plate XXXI., Fig. 21. 


1859. Avicula communis Hall, Pal. N. Y., vol. III., p. 286, pl. 52, 
figs. 1-7, pl. 53, figs, 1, 4, 6. 


Description.—‘Shell obliquely ovate; the left valve gently convex in 
the middle, and becoming gibbous towards the beak, which, in the 
young shell, is narrow and projecting above the hinge-line; right 
valve flat or gently concave in the middle and below, and becoming 
slightly convex on the umbo; anterior side gently curving to the base, 
which is broadly rounded, the curvature of the posterior side being 
more abrupt; anterior wing small, trigonal, obtuse at its extremity, 
strongly defined from the body of the shell; posterior wing three 
times as long as the anterior wing, obtusely or subacutely pointed, 
extending more or less beyond the margin of the shell, concave on 
the outer or lateral margin, its junction with the body of the shell 
not strongly defined. 

“Surface of left valve marked by slender, sharply-defined, 
rounded radii, the principal of which are distant from two to four 
or five times their width, and the spaces occupied by one, two or three 
finer interstitial, radiating striw (these radii are but faintly, and some- 
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times not at all, perceptible on the posterior wing, except along its 
upper margin, while they are not seen on the anterior wing), con- 
centrically marked by fine, lamellose strie, which, in the more per- 
fectly-preserved surfaces, are elevated and subimbricating; these 
striz are usually conspicuous on both the anterior and posterior wings. 
Surface of the right valve marked by broader and scarcely elevated 
radii and less-defined concentric striz.”—Hall. 

Remarks.—Fragments of a winged pelecypod shell are occasionally 
found in the Coeymans limestone, which are apparently to be identi- 
fied with this species. No specimens perfect enough for description 
have been observed, so that the above description has been copied from 
the New York Paleontology. 


CONOCARDIUM sp. undet. 
Plate XXXI., Figs. 19-20. 


Representatives of the genus Conocardium are rare in the Helder- 
bergian faunas. A single specimen from the Coeymans limestone 
near Peter’s Valley is too fragmentary for identification or description, 
but when complete it must have been a shell 15 mm. in height by 18 
mm. in length. It is marked by flat ribs about equal in width to the 
flat-bottomed grooves which separate them. 


GASTROPODA. 


BULIMORPHA ? HELDERBERGIAE DN. sp. 
Plate XXXII., Fig. 8. 


Description.—Shell small, with five or six volutions, apical angle 
about 45°, the apex obtuse. Surface of the volutions depressed-con- 
vex, the suture shallow. Aperture subovate in outline, outer lip entire, 
columella lip smooth. Surface nearly smooth, with very fine lines 
of growth, which can only be detected with the aid of a lens. 

The dimensions of a nearly-perfect specimen are: length, 7.5 mm.; 
diameter of last volution, 4.5 mm.; height of aperture, 4.5 mm. 


294 PALEOZOIC PALEONTOLOGY. 


Remarks.—This species from the upper beds of the Coeymans lime- 
stone near Hainesville resembles the little shells from the Carbon- 
iferous faunas, to which the name Bulimorpha has been applied by 
Whitfield.* So far as the specimens are preserved, they seem not to 
be generically distinct from Carboniferous specimens, and may be 
referred provisionally to that genus. 


LOXONEMA? sp. undet. 
Plate XXNII., Figs. 9-10. 


Description.—Shell with a highly-elevated spire, apical angle about 
21°, volutions eight or more in number, regularly convex, gradually 
expanding, the suture moderately deep. Aperture not well preserved, 
but apparently subcircular in outline. Surface nearly smooth, but 
with a magnifying glass exceedingly-fine lines of growth may be 
detected. 

With the apex completed, the dimensions of a full-grown specimen 
are, approximately: length, 20 mm.; diameter of last whorl, 6.5 mm. 

Remarks.—More or less fragmentary specimens of this little shell 
are rather common in the higher beds of the Coeymans lmestone 
near Hainesville. In none of them is the apex of the spire preserved, 
so that the total length of the shell and the total number of volutions 
have never been observed. It is quite possibly an unnamed species, 
but better material should be available for comparison with other 
forms. 


PLATYCERAS GIBBOSUM Hall. 
Plate XXXII., Figs. 5-7. 


1859. Platyceras gibbosum Hall, Pal. N. Y., vol. HL, p. 323, pl. 59, 
figs. 6 d-g, 7 a. 


Description ‘Shell obliquely subovoid, with one or two closely- 
contiguous volutions at the apex, from which the last one expands: 
more or less rapidly, becoming ventricose in the middle and below; 


* Bull. Am. Mus. Nat. Hist., vol. I., No. 3, p. 74. 


Cr 
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upper part of the last volution rounded, becoming angular and _pli- 
cate below; aperture somewhat rounded; peristome sinuous. Surface 
marked by fine, undulating, transverse strizw, which are crossed by 
much finer, obscure or obsolete, longitudinal striew.”—Hall. 

Remarks.—This type of gasteropod shell is not common in the 
Coeymans limestone fauna, most of the specimens observed being 
from the upper beds near Hainesville. Those which are well enough 
preserved for identification seem to agree most closely with Hall’s 
figures and description of P. gibbosum, and are consequently so 
named. 


TENTACULITES ELONGATUS Hall. 


Plate XXXII., Fig. 4. 
See, also, pp. 319 and 363. 


Fragments of this species are occasionally present in the Coeymans 
limestone fauna. They are usually in the form of internal casts, but 
the surface of the shells may occasionally be observed. The casts have 
the appearance of being a series of truncated cones placed end to end, 
each one being slightly smaller than the preceeding one, and forming 
a series of annulations, of which the lower slope is perpendicular and 
the upper one very gradual. Externally the annulations are rounded, 
the entire outer surface of the shell being marked by fine, annular 
strie. 


ARTHROPODA. 
TRILOBITA. 


DALMANITES PLEUROPTYX (Green). 


Plate XXNAIL., Wig. 1: © 


t 


1859. Dalmania pleuroptyx Hall, Pal. N. Y., vol. IIf., p. 356, pl. 
WA, figs. 1-12, pl. 75, fig. 1. 


Description.—*Pygidium triangular, transversely convex; the pos- 
terior extremity acute, attenuate; the axis a little depressed toward 
the lower extremity, which rises in strong relief above the border 
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below. The axis is gradually attenuate, the width at the posterior 
extremity being about one-third as great as at the anterior extremity, 
which is about five-eighths as wide as the greatest width of the lateral 
lobe at its upper margin; its outline is curved and sometimes scarcely 
carinate, the latter feature more often seen in the casts. The number 
of articulations in the axis is seventeen; and on each of the laterai 
lobes are eleven to thirteen ribs, which are little wider than the fur- 
rows which separate them, the whole bending downwards toward the 
outer extremities and uniting in a thickened border. Each rib of 
the lateral lobe is marked by a longitudinal groove, parallel with the 
margin and a little nearer to the upper than the lower margin.”— 
Hall. 

The dimensions of a full-grown pygidium are, approximately: 
length, 53 mm.; breadth, 68 mm. 

Remarks.—Only the pygidium of this species has been detected in 
the New Jersey collections, and the specimens observed are, in almost 
every case, mere fragments. There is no doubt, however, of the 
identity of these imperfect specimens with this rather common species 
of the New York Helderbergian fauna. 


PROETUS PROTUBERANS Hall. 
Plate NSXeNehIS igs 22 


1859. Proetus protuberans Hall, Pal. N. Y., vol. III., p. 351, pl. 73, 
figs. 5-8. 


Only the pygidium of this species has been observed in the fauna 
of the Coeymans limestone in New Jersey. The only specimens 
observed are fragmentary, but they can be distinguished from the 
pygidium of Phacops logani by the flattened marginal border. 


DEVONIAN FAUNAS: 297 


DESCRIPTIONS OF SPECIES IN THE NEW ScoTLAND-BECRAFT FAUNA. 
COELENTERATA. 
SPONGIAE. 


HINDIA FIBROSA (Roemer). 
Plate XXXIII., Figs. 1-2. 


1883. Hindia fibrosa Hinde, Cat. Foss. Sponges Brit. Mus., p. 57, 
pl. 13, figs. 1-1 bd. 

1895. Hindia fibrosa Girty, 14th Ann. Rep. N. Y. State Geol. for 
1894, p. 263. 


Description —“Sponges globular in form, with an even, rounded 
surface and without peduncle or any point of attachment. The 
specimens vary between 13 mm. and 38 mm. in diameter. As seen 
in section through the centre, the growth of the sponge commences 
with a small, foreign body or even loose tissue in the centre, from 
which extend minute, straight canals, about 0.3 mm. wide, in close 
proximity to each other, to the outer surface. The canals are circular 
or polygonal in section; their walls are formed by the spicular skele- 
ton. The individual element of the skeleton appears to have a thick- 
ened, spherical centre, from which four to six short arms radiate in 
different directions, and by their attachment to the ends of adjoining 
spicular arms form a continuous, open, very regular mesh. ‘The 
spicular arms or rays appear to be either smooth or tuberculated. No 
special surface-spicules have been preserved.”—Hinde. 

Remarks.—This sponge has been observed in New Jersey only in 
the lower, cherty limestone member of the New Scotland beds. In 
most cases the spicular mesh surrounding the radiating canals has 
been dissolved, leaving only the empty mould. Such specimens are 
always siliceous, and may be easily recognized by their globular form 
and their radiate, spicular structure, which may be seen when the 
specimens are broken. Occasionally, however, specimens are preserved 
in the peculiar condition described by Girty, in which the radiating 
canals appear to be entirely surrounded by double walls, between which 
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is preserved an imperfect cast of the spicular framework. Such speci- 
mens show a strong resemblance to a small, globular, Favosite coral. 
According to Girty, the size of the species has a considerably-greater 
variation than that indicated by Hinde, the specimens he studied 
ranging from 6 mm. to 64 mm. in diameter. The New Jersey speci- 
mens are usually from 15 mm. to 20 mm. in diameter. 


ANTHOZOA. 


STREPTELASMA STRICTUM Hall. 
Plate XXXIIIL., Figs. 3-4. 


1887. Streptelasma strictum Hall, Pal. N. Y., vol. VL, p. 1, pl. 1, 
figs. 1-10. 


Description.—“Corallum simple, conical, very gradually and regu- 
larly enlarging; straight or very slightly curved, except at the apex, 
which is sometimes more abruptly bent. Exterior marked with strong 
undulations of growth and numerous, fine, concentric striae; external 
rays very prominent, from forty-five to fifty at a point where the 
diameter of the corallum is 15 mm., the increase in numbers taking 
place usually at three distinct points, but sometimes at only two. 
Calyx deep, sides thin and nearly erect; a flat space at the bottom. 
In one calyx, having a diameter of 20 mm., there are fifty-four 
lamelle; alternate lamelle extending only a short distance from the 
walls at the base of the calyx and frequently coalescing with the 
primary lamelle. For some distance below the calyx-margin the 
lamelle are of the same size, their edges smooth and rounded, be- 
coming sharp below, and their sides often distinctly. granulose or 
spinulose. The primary lamelle unite and coalesce at the centre of 
the calyx, forming an indistinct plate or vesiculose core from 3 to 5 
mm. in diameter. Fossette obscure or obsolete. This species is dis- 
tinguished by the usually rigid straightness of its form and the 
strongly-ribbed exterior.”—//all. 
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ECHINODERMATA. 
CRINOIDEA. 
ICTHYOCRINUS MAGNARADIALIS Nn. sp. 
Plate XXXIII., Fig..5. 


Description.—Caylx cup-shaped, truncated at the base, the sides 
flaring at an angle of about 58°. Underbasal plates not exposed. 
Basal plates large, sharply pointed above, the distal angles reaching 
nearly one-half the distance from the base to the tops of the radials. 
Radial plates large, pentagonal, about as broad as high, pointed below. 
A single costal, very much wider than high, follows the radial in each 
ray and supports two series of distichals above. Brachial plates not 
known above the second distichals. Anal and radianal plates absent. 

The dimensions of the type specimen are: height of calyx to top of 
radials, 6 mm.; diameter of calyx at top of radials, 11 mm.; height 
of costals at their lateral extremities, 1 mm.; width of costals, 6 mm. 

Remarks.—This species may be easily distinguished from all other 
heretofore-described species of the genus Icthyocrinus by its large 
basal and radial plates and the very short costals, it having more the 
aspect of members of the genus Lecanocrinus, but lacking the anal 
and radianal plates of that genus. This is the first recognition of a 
Helderbergian or Devonian species of the genus, it having previously 
been recognized only in the Niagaran faunas and in the much younger 
lower Mississippian faunas. 


MOLLUSCOIDEA. 
BRYOZOA. 
In some localities the lower, cherty beds of the New Scotland for- 
mation contain an abundance of bryozoans, belonging to several genera 


and species, but their condition of preservation is not satisfactory for 
proper study. 
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BRACHIOPODA. 


GLOSSINA SPATIOSA (Hall).? 
Plate XXXIII., Fig. 6. 


1859. Lingula spatiosa Hall, Pal. N. Y., vol. III., p. 158, pl. 9, figs. 
10-10 a. 


In the lower cherty limestone member of the New Scotland beds 
near Hainesville a single specimen of a rather large, linguloid shell 
has been observed, which may belong to this species. It is broadly tri- 
angular in form, resembling G. spatiosa more closely than any other 
described Helderbergian species, but beyond this it has no characters 
preserved which can be used for identification. 


PHOLIDOPS OVATA Hall. 
See, also, p. 226, pl. XX. 


Occasional specimens of a small species of Pholidops may be de- 
tected in the strata of the New Scotland formation, especially upon 
the weathered surfaces of the cherty limestone beds. The specimens 
are usually poorly preserved, but, so far as can be determined, they 
seem to be members of the species P. ovata. 


STROPHEODONTA BECKET Hall. 
Plate XXXIII., Figs. 7-8. 


1859. Strophodonta beckui Hall, Pal. N. Y., vol. III., p. 191, pl. 22, 
figs. 1 a-t. 


Description.—Shell subsemi-elliptical to subquadrate in outline, 
length and breadth sometimes equal, but usually the length is from 
two-thirds to three-fouths the width; hinge-line crenulate, usually 
equaling the greatest width. Pedicle valve depressed convex, beak 
small and inconspicuous, cardinal area linear. Brachial valve nearly 
flat or a little concave near the hinge-line. Surface of both valves 
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marked by fine, irregularly bifureating, raised, radiating strie, and 
by strong, more or less irregular, concentric wrinkles, which curve out- 
ward on approaching the cardinal margin. 

The dimensions of a large specimen are: length, 37 mm.; width, 
46 mm. 

' Remarks.—This species occurs occasionally in the lower chery lime- 

stone of the New Scotland beds, is of more common occurrence in the 

shaley members of the formation, but is most conspicuous in the Be- 
eraft limestone, where it occurs in great abundance. The species may 
always be recognized by its strong, concentric wrinkles, resembling, in 
this character, Leptena rhomboidalis, with which species it may some- 
times be confused when imperfectly preserved. L. rhomboidalis, how- 
ever, is always strongly geniculate towards the front, the concentric 
wrinkles being confined to the posterior, flattened portion of the shell, 
while in S. beckei the depressed-convex form of the shell continues to 
the margin, as do the concentric markings. The crenulated hinge-line 
of 8. becker would also always distinguish she two species, but this 
_ is a character which is rarely preserved. 


STROPHEODONTA sp. undet. 


There are in the New Scotland beds and the Becraft limestone, 
and especially in the latter formation, more or less numerous speci- 
mens of Stropheodonta, which doubtless represent several species. 
They are all so poorly preserved, however, that their surface characters 
have been practically destroyed, and it is not possible to identify them. 
One or two forms are possibly undescribed species, but much better 
material must be had before their characters can be made out satis- 
factorily. 


STROPHONELLA PUNCTULIFERA (Con.). 


Plate XXXIII., Fig. 9. 
See, also, p. 277. 


This species has already been described from the Coeymans lime- 
stone. he New Scotland and Becraft limestone specimens are similar 
in all respects to those of the preceding fauna, and their state of 
preservation is much the same, all the specimens observed being frag- 
mentary. 
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STROPHONELLA LEVENWORTHANA (Hall). 
Plate XXXIV., Figs. 1-3. 


1859. Stropheodonta levenworthana Hall, Pal. N. Y., vol. III., p. 
189, pl. 21, figs. 5-7, pl. 23, figs. 1-2. 


Description.—Shell longitudinally semi-elliptical, length greater 
than the breadth, hinge-line crenulated, equaling the greatest width 
of the shell. Pedicle valve depressed-convex on the umbo, flattened 
toward the cardinal margin, abruptly inflected toward the lateral and 
front margins, giving to the entire valve a deep concavity; beak in- 
conspicuous, cardinal area linear. Brachial valve shghtly concave in 
the umbonal region, strongly convex or geniculate toward the front 
and lateral margins, following somewhat closely the curvature of the 
opposite valve. Surface of both valves marked by fine, irregularly- 
bifurcating, raised, radiating strize, which are crossed on the flattened 
portion of the valves by more or less irregular, concentric wrinkles. 

The dimensions of a large specimen are: length, 36 mm.; width, 
43 mm.; convexity of brachial valve, 15 mm. 

Remarks.—This is one of the rarer species of the New Scotland . 
fauna in New Jersey, and has been observed only in the lower cherty 
limestone member of the formation, where it is always in a poor con- 
dition of preservation. In some respects the species resembles Leptena 
rhomboidalis, but, when compared with that species, it is resupinate, 
the pedicle, and not the brachial, valve being the strongly-concaye one. 
This character, with the crenulated hinge-line, which can only rarely 
be detected in the New Jersey specimens, will always distinguish the 
two species. The species also somewhat resembles Stropheodonta beckei 
in its markings, but in that species the pedicle valve is depressed-con- 
vex and not deeply concave, as in the shell under discussion. 


LEPTAENA KHOMBOIDALIS (Wilck.). 


Plate XXXIII., Fig. 10. 
See, also, pp. 228, 278, 328, 366. 


The New Scotland and Becraft representatives of this species do not 
materially differ from those in the Coeymans limestone fauna, al- 
though they frequently attain a somewhat greater size. 
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ORTHOTHETES WOOLWORTHANUS (Hall). 


Plate XXXIV., Figs. 4-5. 
See, also, p. 278, pl. XXVII. 


This species, as it occurs in the New Scotland beds, differs in no 
respect from the Coeymans limestone specimens. 


ORTHOSTROPHIA STROPHOMENOIDES (Hall). 
Plate XXXIV., Figs. 6-8. 


1859. Orthis strophomenoides Hall, Pal. N. Y., vol. III., p. 177, pl. 
14, figs. 2 a-l, pl. 23, figs. 7 a-g. 


Description.—Shell subquadrate in outline, regularly rounded in 
- front; hinge-line straight, a little shorter than the greatest width of 
the shell; cardinal angles obtusely angular. Pedicle valve depressed- 
convex on the umbo, flattened or slightly concave toward the lateral 
margins, with a narrow mesial elevation extending from the beak to 
the anterior margin, but becoming less sharply-defined anteriorly ; 
beak small, but shghtly elevated above the hinge-line; cardinal area 
narrow. Brachial valve much more convex than the pedicle, most 
prominent a little posterior to the middle, with a narrow and shallow 
mesial depression extending forward from the umbo, becoming 
broader and less sharply-defined anteriorly. Surface of both valves 
marked by fine, radiating plications, which increase by irregular bifur- 
cation and intercalation. When the surface is not exfoliated, rather 
strong, concentric, lamellose lines of growth are present. 
The dimensions of a nearly-perfect specimen are: length, 2 


wn 


conta 2 
width, 31.5 mm.; thickness, 15 mm. 

Remarks.—This species has been observed only in the shaley mem- 
ber of the New Scotland formation, and even there it is usually not 
a common species. The shell itself is frequently wholly destroyed, 
leaving the specimens in the form of casts of the interior, upon which 
the strong muscular impressions are a conspicuous character. 


Pix 
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RHIPIDOMELLA OBLATA (Hall). 


Plate XXXYV., Figs. 9-13. 
' See, also, p. 350. 


1859. Orthis oblata Hall, Pal N.Y., vol. LIL... p. 162.) piSaiheaee: 
1-22. 


Description.—Shell sublenticular in form, transversely subelliptical 
in outline when adult, the hinge-line a little less than one-half the 
total width. Pedicle valve convex at the beak and on the umbo, 
flattened in the middle and slightly concave toward the lateral and 
front margins; the beak pointed, produced but slightly beyond that 
of the brachial valve; cardinal area small, concave. Brachial valve 
convex, deeper than the pedicle valve, with a slight mesial flattening, 
extending from the beak to the front margin; the beak nearly even 
with that of the opposite valve. Surface marked by fine, raised, 
rounded strizw, which increase by frequent bifurcation, and are curved 
toward the lateral and cardinal margins. The strizw are crossed by 
finer concentric striz and by stronger lines of growth, which become 
more numerous and crowded towards the margin of the older shells. 

The dimensions of a nearly-perfect specimen of average adult size 
are: length, 28 mm.; width, 31 mm.; thickness, 12 mm. 


RHIPIDOMELLA EMINENS (Hall). 
Plate XXXIV., Fig. 9. 


1859. Orthis eminens Hall, Pal. N. Y., vol. III., p. 167, pl. 11, figs. 
t—-14. 


Description—Shell subcircular in outline, usually a little wider 
than long; hinge-line about two-thirds the greatest width, cardinal 
angles obtusely angular. Pedicle valve strongly convex posteriorly, 
the umbo prominent, the surface sloping rather steeply to the cardinal 
border, flattened or depressed anteriorly ; beak prominent, slightly in- 
curved, projecting beyond that of the opposite valve; cardinal area 
rather large, moderately concave; the delthyrium broadly triangular. 
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Brachial valve convex in the middle, depressed toward the margins, 
the beak produced but slightly beyond the hinge-line. Surface of 
both valves marked by fine, raised, radiating, irregularly-bifurcating 
strie, which are curved toward the cardinal margin; also by more or 
less conspicuous, concentric lines of growth. 

The dimensions of an average specimen are: length, 27 mm.; width, 
28 mm. 

Remarks.—This species is associated with R. oblata and resembles 
it in some respects, but is much less frequent. It has a relatively 
longer hinge-line, with a much larger cardinal area, and consequently 
a more prominent beak on the pedicle valve. The length of the shell 
is also usually greater, as compared with its width. 


DALMANELLA PERELEGANS (Hall). 


Plate XXXV., Figs. 5-8. 
See, also, p. 827. 


1859. Orthis perelegans Hall, Pal. N. Y., vol. IIL, p. 171, pl. 13, 
figs. 4-12. 


Description.—Shell transversely subelliptical in outline, the hinge- 
line about equal to one-half the greatest width. Pedicle valve strongly 
elevated along the median line from the beak towards the front, sloping 
laterally; the beak small, pointed, incurved over the narrow, concave, 
cardinal area, extending a little beyond that of the brachial valve. 
Brachial valve nearly or quite as convex as the pedicle valve, more 
or less flattened or depressed along the median line; beak small and 
but little produced beyond the hinge-line. Surface marked by fine, 
irregularly-bifurcating, radiating, raised strie, which are often ir- 
regularly alternating, several smaller ones occupying the spaces be- 
tween larger ones. ‘These radiating markings are crossed by con- 
centric lines of growth, of greater or less prominence. 

The dimensions of a full-grown specimen of average size are: 
length, 24 mm.; width, 27 mm.; thickness, about 12 mm. 


20 ; 
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DALMANELLA SUBCARINATA (Hall). 


Plate XXXIV., Figs. 10—13. 
See, also, p. 326. 


1859. Orthis subcarinata Hall, Pal. N. Y., vol. IIL., p. 169, pl. 22; 
figs. 7-21. 


Description.—Shell subplano-convex in form, subcircular, subquad- 
rangular or transversely subelliptical in outline, the hinge-line one- 
half to two-thirds the greatest width. Pedicle valve strongly convex, 
subearinate along the median line, sloping to the lateral margins; 
beak small, incurved over the narrow area. Brachial valve more or 
less flattened, with a distinct depression along the median line, which 
becomes wider anteriorly, producing a sinus in the front margin of 
the shell. Surface marked by fine, raised, equal or alternating stri, 
which increase by irregular bifurcation and are curved towards the 
cardinal margin; marked, also, by finer, concentric striz over the 
entire surface and by strong lines of growth toward the margin of 
adult shells. 

The dimensions of an adult specimen of average size are: length, 17 
mm.; width, 18 mm.; convexity of pedicle valve, 6 mm. 

Remarks.—This shell resembles D. perelegans, and it is probable 
that the two species run together. In its typical form it differs from 
the last in being more nearly plano-convex and usually in being some- 
what smaller. 


BILOBITES VARICA (Con.). 
Plate XXXV., Figs. 14—18. 


1859. Orthis varica Hall, Pal. N. Y., vol. IL, p. 179, pl. 24, figs. 
la-k. 


Description.—Shell small, subcordate in outline, deeply bilobed in 
front, with a deep sinus in each valve; hinge-line from one-third to 
one-half the greatest width. Pedicle valve the most convex, with a 
somewhat deeper and sharper sinus; the beak pointed, slightly in- 
eurved over the rather high, concave, cardinal area; delthyrium 
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broadly triangular. Brachial valve depressed-convex, flattened toward 
the cardinal extremities, the beak projecting nearly as far as that of 
the pedicle valve. Surface marked by more or less unequal, raised, 
radiating strie, which increase by irregular bifurcation; marked, also, 
by much finer concentric strie and by lines of growth which are most 
conspicuous near the front margin of adult shells. 

The dimensions of a rather large adult shell are: length, 6 mm.; 
width, 7.5 mm.; thickness, 3.33 mm. 


SCHIZOPHORIA MULTISTRIATA (Hall). 
Plate XXXV., Figs. 1-4. 


1859. Orthis multistriata Hall, Pal. N. Y., vol. IIL, p. 176, pl. 15, 
figs. 2 a—t. 


Description.—Shell subcircular or transversely subelliptical in out- 
line, hinge-line equaling about one-half the width of the shell. Pedicle 
valve convex, the greatest elevation posterior to the middle, a broad, 
shallow, ill-defined mesial sinus extending from the umbo to the front 
margin; beak projecting a little beyond that of the opposite valve, 
slightly incurved. Brachial valve more convex than the pedicle, gib- 
bous posteriorly. Surface of both valves marked by fine, crowded, sub- 
equal, raised, radiating strive, which increase by intercalation and by 
bifurcation, and are crossed by a few inconspicuous lines of growth. 

The dimensions of an average specimen are: length, 20 mm.; width, 
25 mm. 

Remarks.—This species has been observed only in the Becraft lime- 
stone. It differs from S. bisinuata, from the Coeymans limestone, in 
the simple sinus of the pedicle valve, not having a double depression, _ 
as in that species. In other characters the two species are much alike. 
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SCENIDIUM INSIGNE (Hall). 
Plate XXXVI., Figs: 1-4. 


1859. Orthis insignis Hall, Pal. N. Y., vol. III., p. 173, pl. 18, figs. 
135-16. 


Description.—Shell minute, subpyramidal in form, greatest width 
along the hinge-line. Pedicle valve with an extremely-elevated, 
pointed, straight or slightly-incurved beak, cardinal area large, flat 
or slightly concave, delthyrium broadly triangular, mesial line slightly 
elevated in a low, narrow, rounded fold, from which the sides slope 
away to the cardinal and lateral margins. Brachial valve semi-cir- 
cular, nearly flat, with a well-marked sinus along the mesial line. 
Surface of each valve marked by from five to seven flat, rounded 
plications on each side of the fold and sinus. 

The dimensions of a full-grown specimen are, approximately: 
length, 2 mm.; width, 4 mm.; height of area on pedicle valve, 2 mm. 

Remarks.—This minute species is occasionally detected upon the 
weathered surfaces of the cherty limestone at the base of the New 
Scotland beds. 


UNCINULUS VELLICATUS (Hall). 
Plate XXXVI., Figs. 5-7. 


1859. Rhynchonella vellicata Hall, Pal. N. Y., vol. III., p. 230, pl. 
33, figs. 1 a—p. 


Description—Shell subovate to subrhomboidal in outline, wider 
than long. Pedicle valve convex on the umbo, the cardinal and lateral 
margins inflected, depressed toward the front along the median por- 
tion of the shell in a rather broad and shallow sinus, which is pro- 
duced anteriorly; beak rather inconspicuous, closely incurved over 
that of the opposite valve. Brachial valve much more convex than 
the pedicle, most prominent in front, with a rather ill-defined mesial 
fold, reaching from the middle of the shell to the anterior margin. 
Surface of each valve marked by from twenty-four to thirty-four low, 
rounded plications, which continue to the beak. On the pedicle valve 
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from five to eight plications are included in mesial sinus and a cor- 
responding number on the fold of the brachial valve. 

The dimensions of an average specimen are, approximately: length, 
17 mm.; width, 19.5 mm. 

Remarks.—This species may be distinguished from most of the 
other Rhynchonelloid shells in the Helderbergian faunas of New Jer- 
sey by its much finer plications. The only other species with as fine 
plications is U. mutabilis, from the Coeyman’s limestone, but the sub- 
globose form of that species will easily distinguish it from U. velli- 
catus. The species is usually poorly preserved in New Jersey, and 
occurs, for the most part, in the upper portion of the New Scotland 
beds or the Becraft limestone. 


UNCINULUS PYRAMIDATUS (Hall). 


Plate XXXVI., Figs. 8-11. 
See, also, p. 285, pl. XXIX. 


This shell attains a much larger size in the fauna of the New Scot- 
land beds than in the Coeyman’s limestone, and is also a much com- 
moner species. 


RHYNCHOTREMA FORMOSA (Hall).? 


Plate XXXVIJI., Figs. 12-15. 
See, also, p. 328. 


1859. Rhynchonella formosa Hall, Pal. N. Y., vol. IIL, p. 236, pl. 
35, figs. 6 a-y. 


Description.—Shell subrhomboidal in outline, wider than long. 
Pedicle valve convex on the umbo, from which point the surface curves 
abruptly to the cardinal and gently to the lateral margins, depressed 
toward the front in a deep and sharply-defined mesial sinus, which is 
produced in front. Brachial valve more convex than the pedicle, 
greatest elevation at the anterior margin, with a prominent median 
fold beginning at the middle of the valve and continuing to the front. 
Surface of each valve marked by from sixteen to eighteen simple, 
angular, radiating plications, of which three occupy the mesial sinus 
of the pedicle valve and four the fold of the brachial valve. 
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The dimensions of a nearly-perfect specimen are: length, 9 mm. ; 
width, 11.5 mm.; thickness, 7.5 mm. 

Remarks.—Several specimens of this little shell have been observed 
in the upper-portion of the New Scotland beds and in the Becraft lime- 
stone. They resemble the illustrations of R. formosa in the New York 
Paleontology, but are much smaller than the mature forms of that 
species, although they are evidently adult shells. 


EATONIA MEDIALIS (Van.). 
Plate XXXVL., Figs. 16-23. 


1859. Hatoma medialis Hall, Pal. N. Y., vol. ITD., p. 241) piaie 
figs. 1 a—y. 


Description.—Shell transversely subelliptical, subcircular or sub- 
quadrate in outline. Pedicle valve depressed-convex on the umbo, flat- 
tened or concave toward the lateral margins, depressed in front in a 
deep mesial sinus, which is more or less produced into a lingual exten- 
sion at nearly a right angle to the plane of the valve; the beak not 
prominent, incurved over that of the opposite valve. Internally the 
muscular impression of the pedicle valve is rather large, ovate, dis- 
tinetly defined by a prominent border and marked by longitudinal, 
slightly-radiating plications; near its centre is the small, cordiform, 
longitudinally striated impression of the adductor muscle. Brachial 
valve strongly convex, with a more or less elevated mesial fold toward 
the front; greatest elevation of the valve on the mesial fold at or near 
the front margin. Surface of each valve marked by from twelve to 
nineteen broad, low, rounded plications, which frequently continue to 
the beak, but which are sometimes obsolete beyond the middle of the 
valves. About three of the plications usually occupy the sinus of 
the pedicle valve, with four upon the fold of the brachial valve. In 
well-preserved specimens the surface is also marked by fine, radiating 
strie and sometimes by a few concentric lines of growth. 

The dimensions of a nearly-perfect specimen are: length, 20 mm. ; 
width, 22.5 mm.; thickness, 15 mm. Those of another specimen are: 
length, 18 mm. ; rade 22.5 mm.; thickness, 12 mm. 
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EATONIA SINGULARIS ( Van.). 
Plate XXXVL., Figs. 24-27. 


1859. atonia singularis Hall, Pal. N. Y., vol. III., p. 243, pl. 38, 
figs. 14-20. 


Description.—Shell broader than long, varying from broadly sub- 
ovate to subrhomboidal in outline, the postero-lateral margins meet- 
ing at the beak in an angle greater than 90°. Pedicle valve depressed- 
convex on the umbo, flattened or concave toward the lateral margins, 
depressed toward the front in a deep mesial sinus, which is produced 
in front in a lingual extension at nearly right angles to the plane of the 
valve; beak small, closely incurved over that of the opposite valve. 
Brachial valve strongly convex, with a conspicuous mesial fold toward 
the front; greatest elevation at the middle of the anterior margin. Sur- 
face marked by fine, radiating striz, which, on well-preserved speci- 
mens, are crossed by much finer, concentric strie. Usually a rather 
broad, flat, rounded ridge occupies the median line of the pedicle 
valve. Toward the front margin of full-grown shells there are several 
strong, closely-crowded, concentric lines of growth. 

The dimensions of a nearly-perfect, full-grown individual are: 
length, 16 mm.; breadth, 17.5 mm.; thickness, 12.5 mm. 


CENTRONELLA ? SUBRHOMBOIDEA DN. sp. 
Plate XXXVII.. Figs. 7-10. 


Description.—Shell subrhomboidal in outline, longer than wide. 
Pedicle valve prominent along the median line, sloping away to the 
cardinal and lateral margins; the cardinal margins infolded and 
forming a sort of false cardinal area; beak sharply pointed and 
slightly incurved. Brachial valve depressed-convex, most prominent 
near the middle. Surface of both valves marked by fine, concentric 
lines of growth, which are slightly fasiculate at intervals. Shell 
substance apparently punctate. 

The dimensions of the nearly-perfect type specimen are: length, 11 
mm.; width, 9.5 mm.; thickness, 6 mm. 
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Remarks.—The internal characters of this species have not been 
observed, but it is apparently a member of the family Centronellida, 
although it may not belong to the genus Centronella. In some re- 
spects it resembles members of the genus Oriskania, especially in the 
general outline of the shell, the infolded cardinal margin of the 
pedicle valve and the pointed beak, and this species may be an early 
representative of that genus. 


ATRYPINA IMBRICATA (Hall). 
Plate XXXVIL., Figs. 17-22. 


1859. Leptocelia imbricata Hall, Pal. N. Y., vol. IIL., p. 246, pl. 38, 
figs. 8-13. 


Description.—Shell small, varying from subcircular to subrhom- 
boidal and to longitudinally subsemi-elliptical in outline; hinge-line 
shorter than the greatest width, cardinal angles rounded. Pedicle 
valve convex, most prominent at about the middle, sloping to the 
lateral and cardinal margins; beak small, pointed, shghtly incurved, 
perforated at its apex by the foramen. Brachial valve depressed-convex 
or nearly flat, its beak scarcely produced beyond the hinge-line. Sur- 
face of each valve marked by from six to twelve strong, rounded, radi- 
ating plications, of which some of the central ones sometimes divide in 
the larger specimens. On the pedicle valve the two central plications 
are larger and more elevated than the others, the depression between 
them forming a narrow mesial sinus, while in the brachial valve there 
is one larger median plication opposite the median depression of the 
pedicle valve. The radiating plications are crossed by strong, imbri- 
cating, lamellose, concentric lines of growth. 

The dimensions of a large specimen are: length, 9 mm.; width, 
9.5 mm.; thickness, 4.5 mm. 

Remarks.—This species has been observed only in the shaley mem- 
ber of the New Scotland beds, where it is not usually abundant. It 
occurs almost universally in the form of moulds of the exterior and 
casts of the interior, the brachial valve frequently being so crushed 
as to appear to be strongly concave. 
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SPIRIFER MACROPLEURUS (Con.). x 


Plate XXXVII., Figs. 1-3. 


1859. Spirifer macroplewrus Hall, Pal. N. Y., vol. III., p. 202, pl. 
27, figs. 1 a—p, pl. 28, figs. 8 a—d. 


Description.—Shell large, varying from semi-circular to trans- 
versely subelliptical in outline; hinge-line varying from a little less 
than the greatest width to somewhat extended beyond the shell in 
front; cardinal extremities usually angular, varying from somewhat 
obtusely so, to acutely angular in specimens with an extended hinge- 
line. Pedicle valve strongly convex, the beak extended beyond that 
of the opposite valve, abruptly incurved over the rather large, concave 
area; the mesial sinus non-plicate, broad and deep; three broadly- 
rounded plications on each lateral slope. Brachial valve equally or 
a little less convex than the pedicle valve, with broad, prominent, 
rounded, non-plicate mesial fold; two broadly-rounded plications and 
sometimes a third smaller one on each side of the fold. The entire 
surface is marked by fine, crowded, radiating strie, and by finer con- 
centric striz, which have usually been destroyed. The shells are also 
usually marked by several more or less prominent, concentric lines of 
growth. 

The dimensions of a rather small pedicle valve are: length. 27 mm. ; 
width, 36 mm.; convexity, 10 mm. 

Remarks.—This is the largest species of Spirifer in the Helder- 
bergian faunas, and has rarely been observed in New Jersey save in 
the shaley member of the New Scotland beds, where it usually occurs 
in the form of internal casts. 


SPIRIFER PERLAMELLOSUS Hall. 
Plate XXXVII., Figs. 4-6. Plate XXXVIIL., Fig. 7. 


1859. Spirifer perlamellosus Hall, Pal. N. Y., vol. I11., p. 201, pl. 
26, figs. 1 a—t, 2 a—g. 


Description.—Shell subtrigonal to suwbsemi-circular in outline, 
greatest breadth usually along the hinge-line; cardinal extremities 
varying from rounded to mucronate. Pedicle valve strongly convex, 
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umbo prominent, beak incurved over the rather wide and sharply- 
defined, concave, cardinal area, much extended beyond that of the 
opposite valve; mesial sinus deep, rounded in the bottom, reaching 
to the beak, extended in front. Brachial valve nearly or quite as 
convex as the pedicle valve, most prominent on the rounded mesial 
fold near the anterior margin. Surface of both valves marked by six 
to eight abruptly and strongly-elevated, subangular plications on each 
side of the fold and sinus; covered, also, by strong, imbricating, con- 
centric lamelle, which are abruptly arched in passing over the plica- 
tions, giving to the entire surface an extremely rough appearance. 

The dimensions of an average-sized specimen are: length, 22 mm. ; 
width, 34 mm.; thickness, 15 mm. 

Remarks.—This species is common in the lower portion of the New 
Scotlond beds. The New Jersey specimens differ in no particular from 
those which occur so abundantly in the same formation in New York 
State. 


SPIRIFER CYCLOPTERUS Hall. 
Plate XXXVIIL., Figs. 1-6. 


1859. Spirifer cyclopterus Hall, Pal. N. Y., vol. III., p. 199, pl. 25, 
figs. 1 a—z. 


Description —Shell usually wider than long, varying from semi- 
circular to transversely subelliptical in outline; the hinge-line usually 
shorter than the greatest width, with the cardinal angles rounded, 
but sometimes the hinge-line is extended, with the cardinal angles 
angular. Pedicle valve: strongly convex, the umbo prominent, the 
beak elevated and more or less incurved over the small, ill-defined, 
coneave, cardinal area; mesial sinus of moderate depth, non-plicate, 
rounded in the bottom. Brachial valve with about the same convexity 
as the pedicle, mesial fold abruptly elevated, prominent. Surface of 
each valve marked by from five to seven rounded plications on each 
side of the fold and sinus, which are crossed by fine, more or less 
prominent, imbricating lamellae, which are ornamented with fine, ver- 
tical striz near their outer edges. 
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The dimensions of a specimen from the shaley member of the New 
Scotland beds are: length, 12 mm.; width, 19 mm. 

Remarks.—This species is present in the Coeymans lmestone 
fauna, but becomes much more abundant in the New Scotland fauna, 
attaining its greatest numerical prominence in the Becraft lime- 
stone. No specimens have been observed in New Jersey attaining the 
size of the larger examples illustrated in the New York Paleontology, 
but they possess all the characteristics of the species. In the hard, 
cherty limestones the delicate surface markings, both the concentric 
lamelle and their fine, marginal fimbriations have been destroyed, 
but upon some of the shale specimens these markings have been very 
perfectly preserved. 


TREMATOSPIRA MULTISTRIATA Hall. 
Plate XXXVIIL., Figs. 8-10. 


1859. Trematosmra multistriata Hall, Pal. N: Y., vol. III., p. 209, 
pl. 24, figs. 3 a-t, pl. 28 A, figs. 5 a-f. 


Description.—Shell transversely subelliptical in outline, hinge-line 
about two-thirds the greatest width, cardinal angles rounded. Pedicle 
valve rather strongly convex, beak incurved over that of the opposite 
valve, cardinal area narrow; mesial sinus broad, rounded in the bot- 
tom, ill-defined, sometimes, but not always, becoming obsolete before 
reaching the beak. Brachial valve usually a little more convex than 
the pedicle, the mesial portion elevated in front in an ill-defined, 
rounded fold. Surface of both valves marked by strong, subangular, 
raised, radiating strie, which bifurcate one or more times in passing 
from the beak to the front of the shell. These radiating markings 
are crossed by concentric lines of growth. 

The dimensions of an average-sized specimen are: length, 15 mm.; 
width, 24 mm. 

Remarks.—This species has been observed only in the shaley mem- 
ber of the New Scotland beds, where it often occurs in considerable 
abundance, but is usually very poorly preserved. 
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NUCLEOSPIRA VENTRICOSA Hall. 


Plate XXXVII., Fig. 16. 
See, also, p. 290, pl. XXX. 


In the shaley New Scotland beds a few specimens of this species, 
all of them internal casts, have been found. 


ANOPLOTHECA CONCAVA (Hall). 


Plate XXXVII., Figs. 11-15. 
See, also, p. 371. 


1859. Leptocelia concava Hall, Pal. N. Y., vol. III., p. 245, pl. 38, 


figs. 1-7. 


Description.—Shell small, subcircular or subelliptical in outline, 
varying from wider than long to longer than wide; cardinal angles 
rounded. Pedicle valve convex, subcarinate along the median line, 
sloping to the lateral and cardinal margins; beak small, slightly in- 
curved. Brachial valve flattened towards the lateral margins, with a 
broad, undefined, concave, mesial sinus, which is deeper in the middle 
of the valve than at the front margin. Surface of each valve marked 
by from fourteen to seventeen rather small, rounded plications, of 
which some of the central ones sometimes bifurcate; the median pli- 
cation of the pedicle valve is somewhat smaller than those on either 
side of it. 

The dimensions of an average specimen are: length, 5 mm.; width, 
5.5 mm. 

Remarks.—This little shell is one of the commonest species in the 
shaley member of the New Scotland beds, but it usually occurs in 
the form of moulds of the exterior and casts of the interior. 
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MERISTELLA LAEVIS (Van.). 
Plate XXXVIII., Figs. 11-18. 


1859. Merisia levis Hall, Pal. N. Y., vol. IIl., p. 247, pl. 39, 
figs. 1-4. 


Description.—Shell subovate in outline, a little longer than wide. 
Pedicle valve strongly convex, greatest prominence at about the middle, 
with a shallow mesial sinus toward the front; the beak prominent, in- 
curved. Brachial valve less convex than the pedicle, strongly convex 
on the umbo, with an ill-defined mesial fold towards the front. Sur- 
face of both valves smooth or marked only by obscure, concentric lines 
and by a few stronger, concentric lines of growth. 

The dimensions of a large specimen are: length, 28 mm.; width, 
2% mm.; thickness, 18 mm. 

Remarks.—This species attains its largest size in the Becraft lime- 
’ stone; its average size becoming less and less in the lower and lower 
beds, down to the Coeymans limestone. In the shaley member of the 
New Scotland beds the species is common, but the shells are almost 
universally crushed and distorted, so that they are usually propor- 
tionally broader, and resemble M. arcuata. 


MOLLUSCA. 
PELECYPODA. 
CYPRICARDINIA SUBLAMELLOSA Hall. 


1859. Cypricardinia sublamellosa Hall, Pal. N. Y., vol. IIL, p. 267, 
pl. 50, fig. 1. 


A fragment of an elongate, pelecypod shell, marked by concentric 
wrinkles, may represent this species. It occurs in the lower cherty 
limestone member of the New Scotland beds near Hainesville. 


318 _ PALEOZOIC PALEONTOLOGY. 


ACTINOPTERIA sp. undet. 


Fragments of winged pelecypod shells are frequently met with in 
both members of the New Scotland beds and in the Becraft limestone, 
but none of the specimens observed are sufficiently well preserved for 
specific identification, although all are doubtless members of the genus 
Actinopteria. 


MYTILARCA ? sp. undet. 


+ 


Plate XXXIX., Wig. 4. 


An imperfect specimen of a pelecypod shell resembling members of 
the Silurian genus Mytilarca occurs in the lower cherty limestone 
member of the New Scotland beds near Hainesville. It is altogether 
too imperfect for identification or description, but may be referred 
provisionally to this genus. 


GASTROPODA. 
STROPHOSTYLUS GEBHARDI (Con.). 
Plate XXNIX., Figs. 1-3. 


1859. Platyceras gebhardi Hall, Pal. N. Y., vol. III., p. 312, pl. 56, 
figs. 5 a, b, 6, 7, 9, pl. 55, figs. 6 a—b. 


Description.—Shell deeply umbilicate below, consisting of three or 
four rather rapidly-expanding volutions, which are contiguous through- 
out or to near the aperture and are subcircular or subovate in cross- 
section. Apex of the spire lying nearly in the plane of the outer 
volution, the suture deeply impressed. Surface marked by fine, 
transverse lines of growth. 

The dimensions of a nearly-perfect specimen are: maximum di- 
ameter, 31 mm.; height of aperture, 22 mm.; width of aperture, 
21 mm. 
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LOXONEMA ATTENUATA Hall. 
Plate XXXINX., Figs. 5-6. 


1859. Loxonema attenuata Hall, Pal. N. Y., vol. III., p. 296, pl. 
54, fig. 8, pl. 67, fig. 3. 


Description.—*‘Shell fusiform, somewhat rapidly attenuating above 
the last volution, which is ventricose; aperture undetermined. Sur- 
face unknown.” —Hall. 

Remarks.—Some fragmentary specimens which agree in every re- 
spect with this description and the accompanying illustration have 
been observed in the lower cherty limestone member of the New Scot- 
land beds, and may be so identified. 


PTEROPODA. 


TENTACULITES ELONGATUS Hall. 
See, also, pp. 295 and 363. 
This species of Tentaculites is occasionally present in the fauna of 
the New Scotland beds, although it is rare and has as yet been ob- 
served only in the shaley member of the formation. Here it occurs 


only as more or less crushed, internal casts, and does not differ essen- 
tially from similar specimens in other formations. 


CEPHALOPODA. 
ORTHOCERAS sp. undet. 


Several indeterminable fragments of Orthoceras have been observed 
in the lower cherty limestone member of the New Scotland beds. 
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ARTHROPODA. 
TRILOBITA. 


LICHAS PUSTULOSUS Hall. 
Plate XL., Figs. 1-2. 


1859. Lichas pustulosus Hall, Pal. N. Y., vol. III., p. 366, pl. 77, 
figs. 9-12, pl. 78, figs. 1-7. 


Dscription.—“Pygidium somewhat triangular, excluding the mar- 
ginal extensions of the ribs. The axis is extremely prominent, occupy- 
ing about one-third the entire length, rising at its posterior extremity 
into a rounded boss, from the centre of which proceed two strong 
spines, with a smaller one on each side, and two in front and behind 
in the line of the two central ones. Median lobe below the axis promi- 
nent and rising in the middle into a strong node, bearing a double 
spine, and thence sloping abruptly backwards, and deeply bifurcate 
at the extremity. Ribs broad, extending in broad, mucronate pro- 
cesses beyond the sinuosities, which divide them for about one-third — 
of their entire length; the submedian groove extends to the ex- 
tremities, which are always gently bent upwards. The inner fold 
of the marginal limb is*extremely thickened and deeply striated.”— 
Hall. 

Remarks.—Two imperfect specimens of the pygidium of this species 
have been observed from the Becraft limestone. One of these has the 
test partly preserved and shows, in an exceedingly indefinite manner, 
the prominent axis and the broadly-ribbed plure, with some scattered 
spine bases upon the surface. It is broken along the entire margin, so 
that the spine-like extensions of the ribs are not preserved. The second 
specimen is an impression of the doublure of the posterior portion of 
the pygidium, and shows the two terminal, marginal spines and a 
single lateral one on one side, all the remaining portion of the indi- 
vidual having been destroyed. These terminal and lateral spines are 
somewhat more obtusely pointed than in any of the original illustra- 
tions of the species, but there can be no doubt as to the specific identity 
of the New Jersey specimens. 
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HOMALONOTUS VANUXEMI Hall. 


Plate XXXIX., Figs. 7-8. 
See, also, p. 338, pl. XLIV. 


A single specimen of the pygidium of this trilobite has been recog- 
nized in the Becraft limestone. It is of about average size, having a 
length of 38 mm., and differs in no respect from the later representa- 
tives of the species. So far as has been observed in New Jersey, this 
is the earliest occurrence of the species, it being most abundantly 
represented in the limestone at the base of the Oriskany series. 


PHACOPS LOGANI Hall. 
Plate XL., Figs. 3-4. 


1859. Phacops logani Hall, Pal. N. Y., vol. III., p. 353, pl. 73, figs. 
15-25. 


Description.—General form of the entire trilobite longtitudinally 
elliptical. Head subcrescentiform, somewhat pointed in front, the 
genal angles rounded. Glabella large, subpentagonal in outline, broader | 
than long, prominent and protuberant in front, bounded laterally by 
deep and narrow dorsal furrows, which converge posteriorly; upper 
surface convex. The two anterior pairs of lateral furrows very faint, 
extending obliquely forward from the margins of the glabella; the 
third pair strongly defined and continuing across the posterior portion 
of the glabella, cutting off a well-defined posterior segment, at each 
extremity of which is a prominent, subovate tubercle. Cheeks com- 
paratively small, not extending forward beyond about the mdidle of 
the glabella, but more conspicuous posteriorly, where they are bordered 
by a smooth, convex margin. LHyes rather large, their summits less 
elevated than the glabella, containing seventeen vertical rows of lenses, 
full-grown individuals having about one hundred lenses altogether in 
each eye. Occipital furrow strongly defined on the axis, produced 
upon the cheeks, terminating within the marginal border. Occipital 
segment convex, rather broad and prominent. Surface of the glabella 
pustulose, and on perfectly-preserved specimens the occipital segment 
bears one median tubercle, with several smaller ones on each side. 
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Pygidium semi-circular in outline, with a prominent axis, bearing © 
about nine annulations; the plure each have about five or six segments 
grooved along their median line. 

The dimensions of an average adult head are: length, 13 mm.; 
width, 22 mm. 

Remarks.—Fragments of this species are not uncommon, especially 
in the more calcareous beds of the New Scotland formation and in the 
Becraft limestone. 


DALMANITES PLEUROPTYX (Green). 


Plate XXXIX., Figs. 9-10. 
See, also, p. 295, pl. XXXII. 


The fragmentary remains of this species are somewhat more common 
in the New Scotland beds, especially in the lower cherty lmestone 
member, than in the Coeymans limestone. Fragments of both the 
head and the pygidia have been observed, but their condition of 
preservation is always very poor. 


DESCRIPTION OF SPECIES IN THE LOWER ORISKANY OR DALMANITES 
DENTATUS FAUNA. 


MOLLUSCOIDEA. 
BRYOZOA. 


VERMIPORA SERPULOIDES Hall. 
Plate XLI., Fig. 1. 


1887. Vermipora serpuloides H. & S., Pal. N. Y., vol. VI., p. 5, pl. 
2, figs. 24-31. 


Description.—‘Corallum ramose, composed of contiguous, sub- 
cylindrical tubes, increasing by lateral gemmation. Branches infre- 
quent, generally diverging at an angle of about 90°; diameter from 
3 to? mm. Cell tubes flexuose, sometimes flattened or subtriangular 
from mutual pressure. Some of the tubes attain a length of 14 mm. ; 
diameter from 0.75 to 1 mm. Exterior marked by transverse wrinkles 
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of growth, and sometimes by numerous fine, concentric strize and ob- 
scure, longitudinal striations. Interior smooth.”—Hall and Simpson. 

Remarks.—This species has been observed in New Jersey only in the 
Dalmanites dentatus fauna, where fragmentary specimens are not un- 
common. The genus Vermipora was originally described by Hall* 
as a bryozoan, V. serpuloides being the type species, but in Volume VI. 
of the New York Paleontology it is apparently considered as a coral, 
more or less closely allied to Aulopora. Girty,+ however, has pointed 
out that the manner of budding in Vermipora is fundamentally dif- 
ferent from Aulopora, and he places the genus with the Bryozoa, in 
close proximity to Hederella. 


BRACHIOPODA. 


SCHIZOCRANIA SUPERINCRETA Barrett. 
Plate XLI., Fig. 4. 


1878. Trematis (Schizocrania) superincreta Barrett, Ann. N. Y. 
‘A Acad. Sci., vol. I., p. 122. 


Description.—Shell subcircular in outline, attached by the pedicle 
valve to some external object. Brachial valve depressed-convex, 
greatest convexity posterior to the middle; beak obtuse, marginal. 
Surface covered by fine, radiating lines, which, in the specimen ex- 
amined, reach only about half way to the beak, those near the pos- 
terior margin being curved. The radiating markings are crossed by 
fine, concentric lines of growth. 

The dimensions of the only specimen observed are: length, 17 
mm.; width, 17 mm.: convexity, 2 mm. 

Remarks.—A single specimen of this species, from the “trilobite 
bed” at Peter’s Valley, has been observed, it being attached to the 
brachial valve of a species of Stropheodonta. 'The species was or- 
iginally described from the same bed near the New York State line. 
In the original description the radiating lines are said to continue 
to the beak, which is not the case in the specimen studied, although 
this absence of markings toward the beak may be due to the eroded 


* Twenty-sixth Rep. N. Y. St. Mus. Nat. Hist., p. 109. 
7 Fourteenth Am. Rep. N. Y. St. Geol. for 1894, p. 307. 
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condition of the shell. Although the pedicle valve of the species 
has never been observed, there is little doubt of its being cogeneric 
with S. filosa, the type of the genus Schizocrania, which it resembles 
more or less closely. 


ORBICULOIDEA AMPLA (Hall). 
Plate XLI., Figs. 2-3. 


1859. Discina grandis Hall, Pal. N. Y., vol. III., p. 406, pl. 92, figs. 
1 a-d. 


Description.—Shell broadly suboval in outhne. Brachial valve de- 
pressed-subconical, apex subcentral, slightly inclined posteriorly, the 
surface slightly concave from the apex to the posterior margin, becom- 
ing shghtly convex laterally and anteriorly. Surface marked by 
strong, sublamellose, concentric lines of growth, about 0.5 mm. apart. 
Pedicle valve not seen. 

The dimensions of a nearly-perfect brachial valve are: length, 29 
mm.; width, 27 mm.; convexity, 9 mm. 

Remapte! —This species may be easily recognized by its large ae 
and its conspicuous concentric markings. It was originally described 
from the Oriskany sandstone of New York. 


LINGULA? sp. undet. 


Some mere fragments of a linguloid shell, too imperfect for identi- 
fication, have been detected in the “trilobite bed” in the Nearpass 
section. 


STROPHEODONTA MAGNIFICA (Hall). 


Plate XLI., Figs. 5-6. 
See, also, p. 345, pl. XLV. 


Among the representatives of the genus Stropheodonta in the fauna 
of the “trilobite bed” one of the commoner forms seems not to be 
distinguishable from S. magnifica of the Oriskany fauna. The speci- 
mens at this horizon do not attain so great a size as most of those 
illustrated by Hall in the Paleontology of New York, but they are as 
large as the majority of the New Jersey Oriskany specimens. 
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STROPHEODONTA sp. undet. 
Plate XLI., Figs. 7-8. 


Associated with the specimens identified as S. magnifica there are 
others representing another species, which are apparently members of 
the genus Stropheodonta, although the crenulated hinge has not been 
observed. They are all imperfectly preserved, and cannot be identified 
with any degree of certainty with any of the described species of the 
genus. The shell is much more strongly coneavo-convex than 8. mag- 
nafica, the convexity of one pedicle valve, 30 mm. in length, amounting 
to 8mm. The radiating markings are also different, the coste being 
sharper and more or less alternating in size. The specimens, especially 
the larger ones, are usually considerably wider than long, one external 
impression of the concave brachial valve being 34 mm. long by 48 mm. 
wide. It is possible that these specimens represent an undescribed 

“species, but the material available for study is too unsatisfactory to 
warrant the establishment of a new species. 


LEPTAENA RHOMBOIDALIS (Wilck.). 


Plate XLI., Fig. 10. 
See, also, pp. 228, 278, 302, 366. 


This is not a common species in the fauna, but the specimens ob- 
served do not essentially differ from those in the earlier Helderbergian 
faunas. 


ANOPLIA NUCLEATA Hall. 


Plate XLI., Fig. 9. 
See, also, p. 349, pl. XLVI. 


Specimens of this species from the “trilobite bed” are not different 
from those in the overlving beds, except in usually being of somewhat 
smaller size. 
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CHONOSTROPHIA JERVENSIS Schuchert. 
Plate XLII., Figs. 1-2. 


1901. Chonostrophia jervensis Schuchert, Am. Geol., vol. XX VIL, p- 
250, figs. c—d. 


Description.—Shell subsemi-circular or subsemi-elliptical in out- 
line, hinge-line straight, usually equaling the greatest width of the 
shell. Cardinal extremities usually nearly rectangular, the lateral 
margins subparallel for a short distance, then curving into the 
broadly-rounded anterior margin. Pedicle valve slightly concave, 
cardinal margin straight, bearing on each side of the beak three or 
four spines directed obliquely outward, of which the outer ones are 
the larger, the others becoming regularly reduced in size; cardinal 
area flat, narrow. Brachial valve depressed-convex, flattened toward 
the cardinal extremities. Surface of both valves marked by fine, sub- 
equal, subangular, often somewhat wavy, radiating coste, which in- 
crease by intercalation, about four occupying the space of 1 mm. at 
the margin. These radiating markings are crossed by much finer 
concentric markings. 

The dimensions of an average specimen are: length, 9.5 mm.; 
width, 15 mm. 

Remarks.—This species is exceedingly abundant in the Dalmanites 
dentatus fauna, some layers or lenticular masses being constituted 
very largely of these shells. It is easily distinguishable from the com- 
mon Oriskany representative of the genus by its smaller size, its 
flatness and its fine and often somewhat wavy, radiating markings. 


DALMANELLA SUBCARINATA (Hall). 


Plate XLII., Figs. 3-4. 
See, also, p. 306. 


1859. Orthis subcarinata Hall, Pal. N. Y., vol. III., p. 169, pl. 12, 


s 
figs 7-21. 


Description—Shell subcireular or transversely subelliptical in 
outline, hinge-line shorter than the greatest width; cardinal ex- 
tremities rounded. Pedicle valve convex, subcarinate along the 
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median line, lateral slopes nearly straight; beak rather small, in- 
eurved over the narrow cardinal area. Brachial valve depressed- 
convex on the umbo, flattened laterally, depressed medially in a 
shallow, ill-defined sinus, which broadens rapidly toward the front. 
Surface of both valves marked by numerous, fine, angular, radiating 
coste, which increase by bifurcation and which become more and 
more strongly curved as they approach the cardinal margins. The 
radiating markings are crossed by much finer concentric strie, which 
have usually been entirely obliterated on the New Jersey specimens. 

The dimensions of a pedicle valve are: length, 15 mm.; width, 
17 mm.; convexity, 5 mm. 

Remarks.—This species is closely allied to R. perelegans, but is a 
smaller shell, with the brachial valve much- more flattened and the 
pedicle valve more sharply carinate. 


DALMANELLA PERELEGANS (Hall). 
See, also, p: 305, pl. XCXXXV- 


A few specimens in the “trilobite bed” seem to represent this species, 
which is more abundant in some of the older beds. They are asso- 
ciated with D. subcarinata, which is much the commoner form, but 
differ from members of that species in their larger size and less 
sharply-carinate pedicle valve. The only specimens observed are frag- 
mentary, and do not at all perfectly represent the species. 


RHYNCHONELLA BIALVEATA Hall. 
Plate XLII., Figs. 9-10. 


1859. Rhynchonella? bialveata Hall, Pal. N. Y., vol. I11., p. 233, pl. 
34, figs. 1-4. 


Description.—Shell small, elongate, subtrigonal or subovate in out- 
line; postero-lateral margins converging toward the beak at an angle 
of 55° to 65°. Pedicle valve moderately convex; surface rather 
abruptly curved to the postero-lateral margins, the median portion 
depressed anteriorly in an ill-defined, shallow sinus, which reaches 
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only to about the middle of the valve; beak acute, erect. Brachial 
valve about equally convex with the pedicle, flattened in the centre, 
the lateral slopes curving rather abruptly to the postero-lateral mar- 
gins; slightly depressed along the median line near the beak, but 
elevated toward the front in an ill-defined mesial fold scarcely higher 
than the general surface. Surface of each valve marked by twelve or 
thirteen angular, radiating plications. On the pedicle valve the median 
plication bifurcates near the beak, and near the centre of the valve an 
additional plication is intercalated between these two divisions. On the 
brachial valve the median plication bifurcates near the centre of the 
valve. The remaining plications on both valves are simple and con- 
tinue to the beak. 

The dimensions of an average specimen are: length, 6 mm.; width, 
5 mm.; thickness, 3 mm. 

Remarks.—The specimens which have been identified as R. bialveata 
agree closely with Hall’s original description and illustrations of the 
species in general form, size and proportions, but the peculiar bifur- 
cations of the central plications of each valve of the New Jersey shell 
is not as described by Hall. The number of New Jersey specimens 
available for study is small, and it is quite probable that with a larger 
number of specimens this character would be found to be more or less 
variable. 


RHYNCHOTREMA FORMOSA (Hall). 


Plate XLII., Figs. 5-8. 
See, also, p. 309, pl. XXXVI. 


1859. Rhynchonella formosa Hall, Pal. N. Y., vol. IIL., p. 236, pl. 
35, figs. 6 a—y. 


Description.—Shell broadly suboval, subtrigonal or subrhomboidal 
in outline, usually broader than long; the cardinal margins meeting 
at the beak in an angle varying from 78° to 110°. Pedicle valve 
convex; the surface curving rather abruptly from the umbo to the 
cardinal margins and more gently laterally; the median portion de- 
pressed in a more or less abrupt sinus, which does not reach quite to 
the beak; the beak prominent, moderately incurved. Brachial valve 
more strongly convex than the pedicle, its surface curving gently to 
the lateral margins; the mesial fold more or less abruptly elevated 
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in front. Hach valve marked by twenty to twenty-four simple, an- 
gular, radiating plications, three or four of which usually occupy the 
fold and sinus. 

The dimensions of a nearly-perfect individual are: length, 16 mm. ; 
width, 14 mm.; thickness, 9 mm. 


RENSSELAERIA SUBGLOBOSUS MN. Sp. 
Plate XLII., Figs. 11-18. 


Description.—Shell subglobular in form, longer than wide. Pedicle 
valve strongly-convex, its greatest elevation near the middle, some- 
times slightly subcarinate along the median line near the beak. Beak 
sharply-pointed, closely incurved over that of the opposite valve. 
Brachial valve a little less convex than the pedicle, its greatest ele- 
vation near the middle. Surface of each valve marked by from fifty 
to sixty simple, rounded plications, which become obsolete before 
reaching the beak. . 

The dimensions of an average specimen are: length, 18 mm.; width, 
16 mm.; thickness, 11.5 mm. 

Remarks.—This species is one of the very abundant ones in the 
“trilobite bed.” It resembles Rk. equiradiatus, but never attains the 
size of that species, the largest specimen observed out of several hun- 
dred examined, being 21 mm. in length, while adult indiyiduals of 
R. equiradiatus are 30 to 35 mm. in length. &. subglobose is also 
proportionally wider than R. equiradiatus. The species also re- 
sembles R. mutabilis, but grows larger than that shell, is smoother, 
not being so conspicuously marked by concentric wrinkles of growth, 
and bears a greater number of plications. 


SPIRIFER MURCHISONI Castel. 


Plate XLII., Fig. 26. 
See, also, p. 354, pl. NLVIITI. 


A few specimens of this Oriskany species have been observed. 
They do not differ essentially from those in the higher beds except 
in not reaching the maximum size of the later shells. 
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SPIRIFER NEARPASSI Nn. sp. 
Plate XLII., Figs. 19-22. 


Description—Shell very small, wider than long; the hinge-line 
shorter than the greatest width, cardinal extremities rounded. Pedicle 
valve subpyramidal, the beak elevated, incurved, the surface sloping 
abruptly from the umbo to the lateral and anterior margins, lateral 
slopes curving rather abruptly into the cardinal area along the cardi- 
nal margin; mesial sinus shallow, but well-defined, extending to the 
beak; cardinal area high, concave, not sharply-defined. Brachial 
valve depressed-convex, the mesial fold not elevated above the plica- 
tions on either side. Surface of each valve marked by about two 
strong, rounded plications on each side of the fold and sinus, the 
fold and sinus being scarcely more prominent than the plications on 
either side. 

The dimensions of a perfect specimen are: length, 3 mm.; width. 
41-3 mm.; thickness, 3 mm. 

Remarks.—Unless this be an immature form it is quite distinct 
from any of the Helderbergian or Oriskany species of the genus. It 
is believed to be an adult shell, however, because all the specimens 
observed are of about the same size, and no larger shells have been 
seen associated with them, of which they could be the young. The 
species may be recognized by its small size, its subpyramidal pedicle 
valve and its few plications. 


CYRTINA ROSTRATA Hall. 
Plate XLII., Figs. 28-25. 


1859. Cyrtta rostrata Hall, Pal. N. Y., vol. III., p. 429, pl. 96, figs. 
1-6, pl. 98, figs. 8 a—b. 


Description.—Shell subsemi-circular or subsemi-elliptical in out- 
line; hinge-line straight, equaling the greatest width of the shell; car- 
dinal extremities angular, sometimes more or less extended. Pedicle 
valve subpyramidal, with a well-defined mesial sinus extending to the 
beak; beak greatly elevated, angular, often more or less distorted or 
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twisted; cardinal area high, flat, slightly concave or convex; del- 
thyrium narrowly triangular, closed below by deltidial plates. Brachial 
valve depressed-convex, flattened toward the cardinal angles; mesial 
fold sharply defined, low, flattened on top with a slight, longitudinal 
mesial depression. Surface of each valve marked by from five to nine 
simple, subangular, radiating plications on each side of the fold and 
sinus, by finer concentric strizw and a few stronger lines of growth. 

The dimensions of a nearly-perfect, but rather small, specimen are: 
length, 9 mm.; width, 15 mm.; thickness, 11 mm. The approximate 
dimensions of a larger brachial valve are: length, 13 mm.; width, 
30 mm. 

Remarks.—Fragmentary specimens of this species are common in 
the fauna of the “trilobite bed,” but complete shells are rare. The 
species differs from C. varia Clarke of the higher beds in being larger 
and coarser in its general characters, in the more twisted or distorted 
beak of the pedicle valve and in the more nearly-flat cardinal area. 


MERISTELLA PRINCEPS Hall. 
Plate XLII., Figs. 27-28. 


1858. Merista princeps Hall, Pal. N. Y., vol. III., p. 251, pl. 44, 
figs. 1-5. 


Description.—Shell large, subovate in outline; the postero-lateral 
margins converging toward the beak in an angle of about 60°. Pedicle 
valve convex, the greatest convexity posterior to the middle; the lateral 
slopes curving rather sharply to the cardinal margins, depressed me- 
dially in the anterior half of the valve in a deep and more or less 
subangular sinus; beak prominent, incurved. Brachial valve strongly 
convex, much elevated along the median line towards the front; the 
lateral slopes curving rather strongly to the margins: Surface nearly 
smooth or marked by obscure, radiating and concentric striz, with a 
few more conspicuous lines of growth most prominent towards the 
margin. 

The dimensions of a large brachial valve are: length, 36 mm.; 
width, 35 mm.; convexity, 14 mm. 

Remarks.—This species is rarely represented in the “trilobite bed” 
in the Nearpass section, but is a little more common farther south. 
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The specimens observed are all more or less fragmentary and imper- 
fect, and the description given above has been drawn up largely from 
New York specimens. The species is especially characterized by the 
large size which it attains. 


MOLLUSCA. 
PELECYPODA. 


ACTINOPTERIA TEXTILIS (Hall). 
Plate XLIIIL., Figs. 138-14. 


1859. Avicula textilis Hall, Pal. N. Y., vol. III., p. 288, pl. 52, figs. 
9-10, pl. 53, figs. 2, 3, 5, 7, 10. 


Description.—Body of shell obliquely subovate, anterior wing 
small, convex; posterior wing large, produced along the hinge-line, 
flat posteriorly, becoming convex towards the beak. Hinge-line longer 
than the vertical height of the shell, the beak situated near its an- 
terior extremity. Surface of left valve marked by strong, sharply- 
elevated, more or less alternating radiating ribs, much narrower than 
the intervening depressions, and by fainter concentric lines, which 
usually form slight nodes where they cross the radiating ribs, the 
nodose appearance being more conspicuous towards the beak. Upon 
the wings the radiating ribs become much reduced, being about equal 
in size with the concentric markings. The right valve is more nearly 
flat than the left, and is nearly smooth, or with a few faint, radiating 
ribs upon the central portion of the shell. 

The dimensions of a rather large individual are: vertical height, 

7 mm.; oblique height from beak to the postero-basal extremity, 
32 mm.; length of hinge-line, 29 mm. 
vemarks.—This species identified as A. textilis is a common one 
in the fauna of the “trilobite bed.” The specimens observed vary 
in size from no more than 6 mm. or 8 mm., to the maximum height 
of over 30 mm. The angle of obliquity also varies from 60° or less 
to nearly 80.° The shell has the general aspect of both A. tevtilis 
and A. communis of the Helderbergian faunas, but does not agree 
exactly with the descriptions of either of these species. It seems to 
be closest to A. textilis, and is therefore so identified. 
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MEGAMBONIA PARVA Tf. Sp. 
Plate XLIII., Fig. 12. 


Description——Shell small, oblique; hinge-line straight, about 
three-fourths the total length of the shell; both cardinal extremities 
rounded. Posterior, basal and lower portion of the anterior margin 
regularly rounded; a little below the middle the anterior margin is 
sinuate and above the sinus it is convexly-curved to the anterior ex- 
tremity of the hinge-line. Left valve strongly convex, the beak 
prominent and projecting beyond the hinge-line, situated at about 
the anterior third of the shell. Posterior umbonal slope concave, the 
posterior wing not sharply separated from the body of the shell. 
Anterior wing convex, separated from the body of the shell by a 
rounded sinus, which extends towards the beak from the sinuosity in 
the anterior margin; in front of this sinus is a rounded fold, the 
anterior slope of which is slightly concave. Surface marked by 
fine, radiating coste, about four or five in the space of 1 mm., which 
on the body of the shell are flat-topped and broader than the inter- 
vening furrows, and bear two or three very fine longitudinal strie. 
On the wings the radiating coste are narrower and sharper, being 
much narrower than the intervening furrows. The radiating 
markings are crossed by finer concentric lines, which are incon- 
spicuous upon the body of the shell, but which become sublamellose 
between the cost upon the wings, more especially upon the posterior 
wing. Toward the beak the surface markings resemble those of 
the posterior wing rather than those of the body of the shell below. 

The dimensions of a nearly-perfect left valve are: length, 10.5 
mm.; height, 10 mm.; convexity, 5 mm. 

Remarks.—This shell resembles M. crenistriata Clarke, from the 
Oriskany beds of Becraft mountain, but is smaller, with a straighter 
hinge-line and with quite different surface markings. 


MEGAMBONIA? sp. undet. 
A single fragmentary specimen of a pelecypod shell resembles some- 


what the illustrations of M. lamellosa Hall, except in being a diminu- 
tive shell, the total length of the specimen not having been more than 14 
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mm. The specimen may represent a new species, but is altogether too 
imperfect for description. The only surface markings to be detected 
are concentric lines of growth. 


GONIOPHORA ? sp. undet. 


A single fragment which seems to be a portion of a small pelecypod 
shell of the genus Gontophora has been observed in the fauna of the 
“trilobite bed.” Even the generic identification, however, is subject 
to much uncertainty. 


GASTROPODA. 


PLATYOSTOMA NEARPASSI Nl. Sp. 
Plate XLIIL., Figs. 1-4. 


Description.—Shell more or less subglobular in form, consisting of 
three or four volutions. Spire low, but little elevated above the outer 
yolution; suture becoming deeply and abruptly impressed as it ap- 
proaches the aperture. Aperture slightly oblique, subcircular in out- 
line, its margin entire, inner lip free below, leaving a narrow, deep 
umbilicus. Surface marked by fine, regular, crowded lines of growth, 
which are sharply raised from the general surface of the shell: 

The dimensions of an average specimen are: maximum diameter, 
10 mm.; height, ? mm. The largest specimen observed has a maxi- 
mum diameter of 14 mm. 

Remarks.—In its general form and proportions this little species 
resembles P. ventricosa and P. desmatum of the higher beds, but may 
be distinguished from either one or both of them by its smaller size, 
its regular, sharply-elevated lines of growth, the absence of revolving 
lines and the abruptly-impressed suture in the younger portion of the 
shell. The species was formerly provisionally identified as a small 
form of Strophostylus transversus Hall, but the inner lip of the aper- 
ture proves to be entirely different from that species. 
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PLATYCERAS sp. undet. 
Plate XLIII., Figs. 5-7. 


At least two different species of Capulid shells which may be re- 
ferred to the genus Platyceras occur in the fauna of the “trilobite bed,” 
but they are represented by such a limited number of specimens, all 
of which are imperfect, that it is not possible to identify them with 
certainty. The larger species consists of about one volution, which 
expands with great rapidity, so that the maximum diameter of the 
aperture of the largest and most perfect specimen examined is about 
26 mm., while the depth of the shell, measured from the plane of the 
aperture, is only about 10 mm. 

The second species is a shell consisting of about two and a half 
closely-coiled, gradually-expanding volutions, the outer one of which 
is subangular along the periphery. The spire is not elevated above 
the outer volution, and the shell has the aspect of members of the 
genus Platyostoma, and it is possible that it should be referred to that 
genus rather than to Platyceras. The maximum diameter of the only 
specimen of this shell which has come under observation is 9.5 mm., 
the height of its aperture being 5 mm. 


LOXONEMA JERSEYENSIS N. sp. 
Plate XLIII., Figs. 8-10. 


Description.—Shell with an elevated spire, consisting of as many 
as fourteen volutions in the larger specimens. Apical angle, 23° 
to 26°. Volutions regularly convex, the sutures moderately im- 
pressed. Aperture subovate, higher than wide, the outer lip broadly 
sinuate, the greatest depth of the sinus being above the middle of the 
whorl. Surface marked by fine, transverse lines of growth, which 
follow the outline of the margin of the aperture. 

The dimensions of a large individual with the apical portion de- 
stroyed are: maximum diameter, 11.5; total length with apex re- 
stored, 34 mm. 
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Remarks.—This is a common species of the “trilobite bed” in the 
Nearpass section and is apparently distinct from any of the described 
species of the genus. 


PTEROPODA. 
HYOLITHES CENTENNIALIS Barrett. 
Plate XLIII., Fig. 15. 


1877. Hyolithes centennialis Barrett, Ann. Lyc. Nat. Hist. N. Y., 
Vols XG: 2 2998 

1888. Hyolithes centennialis Hall, Pal. N. Y., vol. V., pt. IL, Supp., 
p. 6, pl. 114, figs. 21-23 (Supp. to Pal. N. Y., vol. VIL.) 


Description—Shell subtrigonal or nearly semi-circular in cross- 
section, tapering gradually backward from the aperture to the ob- 
tusely-rounded posterior extremity, the sides converging a little more 
rapidly towards the posterior end. Ventral side slightly convex, 
lateral edges narrowly rounded, dorsal side strongly convex, more or 
less angular along the median line. Surface covered with fine, some- 
what irregular, crowded, transverse lines of growth. 

The dimensions of a specimen incomplete posteriorly are: length, 
20 mm.; diameter at aperture, 10 mm.; diameter at broken pos- 
terior extremity, 3 mm.; thickness at aperture, 4.5 mm. 


TENTACULITES ACULA Hall.? 


Plate XLIII., Fig. 11. 
1888. Tentaculites acula Hall, Pal. N. Y., vol. V., pt. I1., Supp., 
p. 6, pl. 114, figs. 15-17. (Pal. N. Y., vol. VIL, Supp:) 


Description.—A species of Tentaculites occurs rather commonly in 
the “trilobite bed,’ but the surface of the shell adheres so firmly to 
the matrix in which it is imbedded that in no case have the finer 
surface characters been observed. The internal casts resemble a 
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series of truncated cones arranged one above the other, and are not 
unlike the casts of 7. elongatus which occur in both earher Helder- 
bergian faunas and in the Oriskany, but the specimens are smaller 
than the typical 7. elongatus, the largest specimen observed having a 
maximum diameter of 2 mm. 

Tentaculites acula was originally described from the ‘Lower Hel- 
derberg Group, Port Jervis, Orange county,” but the particular 
stratum from which the specimens were secured is not mentioned. 
The species probably came from the “trilobite bed,” however, as all 
the new species which have been described as coming from the 
Helderbergian series of Port Jervis are, so far as can be determined, 
from this bed. The larger specimens which have come under obser- 
vation are much larger than those which Hall described, although 
many individuals may be found of the size of that figured by Hall. 
The smaller specimens agree with Hall’s brief description in having 
regular, equidistant annuli, but the few annular striz on the intervals 
cannot be detected on the casts. In the larger individuals the an- 
nulations become somewhat more irregular. 


CEPHALOPODA. 


ORTHOCERAS sp. undetermined. 
Plate XLIIIL., Figs. 16-17. 


The only Cephalopods detected in the “trilobite fauna” are frag- 
ments of one or two species of Orthoceras too imperfect for identifi- 
cation. The largest specimen observed (fig. 16) is a shell 22 mm. 
in diameter, with sutures about 4 mm. apart. The septa are rather 
deeply-concave and the sipuncle is situated centrally. The shell 
itself is wholly destroyed, so that the nature of the surface-markings 
cannot be determined. Another smaller specimen is apparently a 
fragment of the chamber of habitation of an Orthoceras, as no sutures 
are present. It has a diameter of about 8 mm. and seems to be marked 
by fine, transverse lines of growth. 

22 
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ARTHROPODA. 
TRILOBITA. 
HOMALONOTUS VANUXEMI Hall. 
Plate XLIV., Figs. 4-7. 


1859. Homalonotus vanuxemi Hall, Pal. N. Y., vol. III., p. 352, pl. 
73, figs. 9-14. 

1888. Homalonotus vanuxemi Hall and Clarke, Pal. N. Y., vol. 
WoT. jp. 11 plo Baise —2. 


Description.—Cranidium subtrigonal in outline, truncated an- 
teriorly. | Glabella depressed-convex, bounded by an _ ill-defined 
dorsal furrow, subquadrangular in outline, narrower in front; lateral 
lobes and furrows obsolete; occipital furrow well-defined, produced 
laterally upon the fixed cheeks; occipital segment rather narrow, flat. 
Anterior margin of the cranidium produced into a rather broad and 
flat border in front of the glabella. Fixed cheeks moderately convex, 
eye-lobes not conspicuous. Free cheeks subtriangular, longer than 
broad, with an ill-defined marginal border. Entire surface of the 
cephalic test, so far as observed, minutely pitted or punctate. 

Pygidium subtriangular in outline, the lateral margins meeting 
at the posterior extremity in an obtusely-rounded angle of less than 
90°, strongly-convex transversely along its anterior margin, sloping 
steeply along its median line from the anterior margin to the pos- 
terior extremity, the slope beyond the extremity of the axis being 
steeper than in front of that point. Axis scarcely defined, occupying 
more than one-third of the width of the pygidium anteriorly, and 
about five-sixths its total length, marked by about twelve segments, 
which become fainter upon the pleural slopes. 

The dimensions of a large pygidium are: length, 70 mm.; width, 
60 mm.; and convexity, 50 mm. This would indicate an individual 
of from 250 mm. to 275 mm. in total length. The dimensions of 
the head of a smaller individual are: length, 20 mm.; width, 40 mm. 

Remarks.—This is one of the common species in the trilobite bed 
at the base of the Oriskany series, but it always occurs in a frag- 
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mentary condition. Fragments of the pygidia and thoracic segments 
occur abundantly, but the heads are less common. The species has 
also’ been observed in the Becraft limestone fauna, and specimens 
from this lower horizon are indistinguishable from those in the 
trilobite bed. The most perfect specimen of the head of this species 
which has been observed is not so greatly produced anteriorly as is 
indicated in the restoration of the head of the species given by Hall 
and Clarke. 


DALMANITES DENTATUS Barrett. 
Plate XLIV., Figs. 1-3. 


1876. Dalmanites dentata Barrett, Am. Jour. Sci. (3), vol. IL., p. 
200, plate. 

1888. Dalmanites (Corycephalus) dentatus Hall and Clarke, Pal. 
ING) vol. iVdE p58) pli lA ties VAG: 


Description—Head_ subcrescentiform, the lateral and anterior 
margins forming a parabolic curve, the genal angles extended into 
rather blunt spines. Glabella depressed-convex, broadest in front, 
surrounded by a well-defined dorsal furrow, frontal lobe broader than 
long, subelliptical to subrhomboidal in outline. First pair of lateral 
furrows broad and deep, extending obliquely backward from the dorsal 
furrow and connected across the median portion of the glabella by a 
shallow depression. First and second lateral lobes partially 
coalescent externally by the shallowing of the second lateral furrows, 
the third pair of lateral lobes entirely separate from the second. 
Second and third pairs of lateral furrows indistinctly continuous 
across the median portion of the glabella by slight depressions. 
Occipital furrow sharply defined, continuous across the glabella and 
extending out upon the cheeks. Occipital segment of about the 
same width, but a little higher than the posterior lateral lobes. 
Cheeks convex in general contour, with a slightly-thickened marginal 
border. Hyes large, subcrescentiform, their summits as high or higher 
than the glabella, their anterior extremities opposite the first and their 
posterior extremities opposite the third lateral furrows of the 
glabella, bounded externally around the base of the faceted surface by 
a sharp depression, beyond which is a subangular ridge. Between 
this ridge and the slightly-thickened cheek margin the surface is 
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concave. ‘The entire lateral and anterior margin of the head is orna- 
mented with a continuous series of from twenty-five to thirty-five 
triangular, tooth-like processes, largest in front and decreasing regu- 
larly in size to the genal angles. The surface of the glabella and 
those portions of the cheeks lying between the eyes and the glabella, 
except in the furrows, is covered with rather coarse, irregularly- 
arranged, circular tubercles, the outer portions of the cheeks, in- 
cluding the marginal denticles, being finely papillose. Thorax con- 
sisting of eleven segments, the axis a little less than one-third the en- 
tire width, plure extended into sharp, posteriorly-pointing spines. 
Pygidium subtriangular in outline, the posterior extremity pro- 
duced into a dorsally-curving, attenuate spine, a little less than one- 
fourth the total pygidial length. Axis depressed-convex, indistinctly 
subangular along its median line, about one-fourth the entire width 
of the pygidium at its anterior margin, its sides nearly straight, 
gradually converging to the obtusely-rounded posterior extremity, 
which lies a little anterior to the base of the posterior pygidial spine. 
Plure with no conspicuous marginal border, flattened above, be- 
coming rather strongly convex in the middle, and then sloping away 
to the lateral margins with a slightly convex surface. Axial seg- 
ments fifteen in number; pleural segments grooved, eleven in num- 
ber, curving rather abruptly backward as they approach the margin, 
the two or three posterior ones nearly straight. Each segment of the 
pygidium marked by a more or less irregular line of tubercles. 

The dimensions of a rather large but imperfect head of this species 
are: extreme width between genal angles, 60 mm.; length from the 
front to the posteror margin of the occipital segment, 31 mm. The 
dimensions of a pygidium are: length, 30 mm.; width, 24 mm. 

Remarks.—Broken fragments of the heads, pygidia and thoracic 
segments of this species are exceedingly abundant in the strata at 
the base of the Oriskany formation. By reason of the great abundance 
of fragments of this species and of Homalonotus vanuxemi, this bed 
has frequently been designated as “the trilobite bed.” In the more 
or less complete coalescence of the outer extremities of the first and 
second pairs of lateral glabella lobes, this species is allied to those 
Oriskany species which Clarke has described under the subgeneric 
name Synphoria.* 


* Mem. N. Y. State Mus., No. 3, vol. III., pp. 15—19. 
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DESCRIPTIONS OF SPECIES IN THE MIDDLE AND UPPER 
ORISKANY FAUNAS. 


COELENTERATA. 
ANTHOZOA. 


TRACHYPORA ORISKANIA N. Sp. 
Plate XLV., Figs. 1-2. 


Description.—Corallum dendroid, with cylindrical branches 6 to 
8 mm. in diameter; corallites essentially polygonal in outline, more 
or less irregularly arranged, from 1 to 2 mm. in diameter, with walls 
thickened toward their mouths, so that the actual aperture is much 
smaller and subcircular in outline, being somewhat depressed below 
the polygonal margin. The outer surface of the thickened walls of 
the corallites is marked by twelve to fourteen broad, rounded, radi- 
ating ridges, separated by sharp, narrow grooves. 

Remarks.—This is the oldest recognized member of the genus 
Trachypora, other species being of middle Devonian age. The 
species may be distinguished by its more conspicuously polygonal 
corallites, the central circular aperture being much depressed below 
the polygonal margin. 


FAVOSITES sp. undet. 


Near Flatbrookville a specimen of Favosites has been collected from 
the calcareous Oriskany beds. It is too poorly preserved to exhibit 
specific characters, but it somewhat resembles masses of the Helder- 
bergian species F’. helderbergie, but seems to have somewhat smaller 
corallites. 
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ECHINODERMATA. 
CRINOIDEA. 


EDRIOCRINUS SACCULUS Hall. 
Plate XLV., Figs. 3-5. 


1859. Hdriocrinus sacculus Hall, Pal. N. Y., vol. IIT., p. 148, pl. 87,. 
figs. 1-22. 


Description.—Body free, not having a columnar attachment. Base 
solid, no sutures recognizable, varying from turbinate to subglobular 
in form, its upper margin indented by six more or less distinct, shal- 
low, rounded sinuses, which are occupied by the five radial plates and 
the anal. Radial plates subquadrangular in outline, usually a little 
wider than long; the proximal margin convex, in contact laterally, 
except on the posterior side; distally the articulating facets for the 
arms occupy the entire width of the plates. Anal plate resting upon 
the base and separating the two posterior radials, quadrangular in out- 
line, higher than wide. Arms free above the radials, broad and flat 
at the base, consisting of very broad and short brachial plates, which 
bifurcate somewhere from the ninth to the fifteenth plate, and later bi- 
furcate several more times. 

The dimensions of a large calyx, not preserving the arms, are: 
height, 49 mm.; maximum diameter, 38 mm. 

Remarks.—In New Jersey only the imperfect bases of this species 
have been observed, and even such specimens are not common. No 
specimen preserving the radial plates or the arms has been observed, 
and the description given above has been drawn up from Cumberland, 
Maryland, specimens. 
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MOLLUSCOIDEA. 
BRYOZOA. 
FENESTELLA? sp. undet. 


Fragments of a fenestelloid bryozoan, too poorly preserved for 
identification, are not infrequently observed in the basal portion of 
the Oriskany, associated with the Orbiculoidea jervensis fauna. 


BRACHIOPODA. 
ORBICULOIDEA JERVENSIS Barrett. 
Plate XLY., Figs. 7-8. 
1878. Discina jervensis Barrett, Ann. N. Y. Acad. Sci., vol. I., p. 121. 


Description.—Shell broadly suboval or nearly elliptical in outline. 
Pedicle valve depressed-convex posteriorly and nearly flat anteriorly 
and laterally, or nearly flat throughout; the apex a little more than 
one-third. the distance from the posterior margin. Internally a promi- 
nent, rounded elevation extends from the apex more than half way 
to the posterior margin, growing narrower posteriorly, with the in- 
ternal pedicle opening at its posterior extremity. This interior eleva- 
tion represents the external pedicle groove. Brachial valve depressed- 
convex, its apex opposite that of the pedicle valve; the surface usually 
slightly concave from the apex to the posterior margin and convex to 
the anterior margin. Surface of both valves marked externally by 
fine, concentric lines of growth, and internally by indefinite, radiating 
lines, as well as by concentric markings. 

The dimensions of an average specimen are: length, 19 mm.; width, 
1? mm. 

Remarks.—This species occurs abundantly in the basal portion of 
the Oriskany, in the zone immediately following the trilobite bed. 
The zone characterized by this species is a well-marked one, and has 
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been definitely recognized from the New York State line to below 
Hainesville. The external surface of the shells usually adheres to the 
matrix, so that they are badly exfolated, the interior surface being 
more commonly preserved than the exterior. The apical portion of 
the pedicle valve, including the pedicle opening, is usally destroyed, 
leaving an irregular, subcentral opening through that valve. 


PHOLIDOPS ARENARIA Hall. ? 
Plate XLYV., Fig. 6. 


1867. Pholidops arenaria Hall, Pal. N. Y., vol. IV., p. 413, pl. 3, 
fig. 3. 


Description.—Shell rather large, subcircular or slightly longi- 
tudinally subelliptical in outline. On the casts of the brachial valve 
the muscular impressions are situated on an abrupt, subcircular eleva- 
tion a little excentrically located toward the posterior margin, the 
elevation being somewhat more abrupt posteriorly. ‘The entire 
marginal border is flattened. The casts of the anterior adductor 
muscular impressions are excavated from the central elevation; they 
are subovate or subelliptical in outline, their axes diverging pos- 
teriorly, and are separated by a median ridge or elevation which is 
narrow in front but grows rapidly broader posteriorly. The external 
surface characters have not been observed. 

The dimensions of a nearly-complete cast of one valve are: length, 
% mm.; width, 7 mm. 

Remarks.—Only the casts of what is usually supposed to be the 
brachial valve of this species have been observed. The size of the 
species is above the average of members of the genus, and it may be 
distinguished by this character and by its more or less subcircular 
outline. The New Jersey specimens do not agree exactly with Hall’s 
original illustraton of the species, and there may be some question 
as to their correct identification. 
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PHOLIDOPS OVATA Hall. 
See, also, p. 226, pl. XX. 


The internal casts of a small species of Pholidops are occasionally 
observed in the Oriskany formation of New Jersey, which apparently 
do not differ in any essential particular from those in the earlier 
faunas which have been identified as P. ovata. : 


STROPHEODONTA MAGNIFICA Hall. 


Plate XLV., Figs. 10-11. 
See, also, p. 324. 


1859. Strophodonta magnifica Hall, Pal. N. Y., vol. III., p. 414, 
pln Is) eke pl 94 hes dd leo oOo Al a 
15-19. 


Description.—Shell subsemi-elliptical in outline, hinge-line equal- 
ing or a little shorter than the greatest width; cardinal extremities 
angular or somewhat rounded. Proportions of length to breadth 
varying from longer than broad to broader than long. Pedicle valve 
depressed-convex near the beak; flattened laterally and anteriorly, 
cardinal margins sloping gently from the beak, cardinal area narrow, 
marked by vertical lines which indicate the position of the marginal 
crenulations. Internally the valve is marked by a large and broadly- 
flabellate muscular impression, beyond which the internal surface is 
papillose, giving to the surface of internal casts a punctate appearance. 
Brachial valve slightly concave or nearly flat. Surface of both valves 
marked by fine, radiating strize, which increase by bifurcation. 

The dimensions of a somewhat distorted specimen are: length, 30 
mm.; width, 34 mm. 

Remarks.—The shell which is identified as Stropheodonta magnifica 
is one of the common members of the Oriskany fauna in New Jersey, 
but it has never been observed to attain the large size ascribed to it by 
Hall. It agrees closely, however, so far as it is preserved, with Hall’s 
illustrations of the smaller specimens of his species, and there can 
scarcely be any doubt as to the specific identity of the New York and 
the New Jersey specimens. The most common occurrence of the species 
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is in the condition of internal casts of the pedicle valve, upon which 
the cast of the flabellate muscular impression and the punctate sur- 
face are always conspicuous characters. ; 


LEPTAENA RHOMBOIDALIS (Wilck.) var. VENTRICOSA (Hall). 
Plate XLVI., Fig. 1. 


1859. Strophomena rugosa var. ventricosa Hall, Pal. N. Y., vol. IIL, 
p. 417, pl. 94, figs. 2 ef, 3. 


The variety of this cosmopolitan species, which occurs in the 
Oriskany beds, differs markedly from its earlier representatives in the 
“New Jersey faunas. 'The pedicle valve is more or less strongly convex 
toward the beak, not conspicuously flattened, as is the condition of 
the more usual members of the species, and because of this convexity 
posteriorly, the valve does not have the usual geniculation toward the 
front, but is strongly convex or gibbous. The concentric wrinkles are 
also much stronger, broader and further apart on these Oriskany speci- 
mens, giving to the shell altogether a different appearance than the 
typical form of the species. The brachial valve is strongly concave 
and is much more coarsely marked than is usually the case in the 
typical form of the species. 

This shell is quite generally distributed in the Oriskany beds of 
New Jersey, but has never been observed in great abundance and is 
always imperfectly preserved. It sometimes attains a great size, one 
individual having a length of 55 mm.; this size, however, is ex- 
ceptional. 


HIPPARIONYX PROXIMUS (Van.). 
Plate XLV., Fig. 12. 


1859. Orthis hipparionyx Hall, Pal. N. Y., vol. III., p. 407, pl. 89, 
figs. 1-4, pl. 90, figs. 1-7, pl. 91, figs. 4-5, pl. 94, fig. 4. 


Description.—Shell subcircular to subsemi-elliptical in outline; 
hinge-line shorter than the greatest width. Pedicle valve depressed- 
convex near the beak, flattened or slightly concave toward the lateral 


DEVONIAN FAUNAS. B47 


and front margins; beak obtuse, not incurved; cardinal area of 
moderate height, flat; delthyrium broadly triangular, closed by a del- 
tidium. Brachial valve regularly convex, the greatest elevation near 
the middle. Surface of both valves marked by rather coarse, radiating 
strie, which increase by bifurcation and which become stronger toward 
the margin of the shell. Toward the cardinal margin the radiating 
striz curve posteriorly as they approach the margin. 

The approximate dimensions of an imperfect cast of the brachial 
valve are: length, 32 mm.; width, 32 mm. 

Remarks.—This is a rare species in the Oriskany fauna of New Jer- 
sey, and no specimens attaining the great size of some of those from 
’ New York have been observed. The New Jersey specimens studied 
are all imperfect casts of the brachial valve, and do not at all fairly 
represent the species. 


ORTHOTHETES sp. undet. 
Plate XLV., Fig. 9. 


Several imperfect specimens of a species of Orthothetes have been 
observed associated with the Orbiculoidea jervensis fauna of the 
Oriskany formation, but they are too imperfect for identification. 

The dimensions of one of the best ones are: length, 12 mm.; width, 
16.5 mm. 


CHONETES HUDSONICA Clarke. 
Plate XLVI., Fig. 11. 


1900. Chonetes hudsonica Clarke, Mem. N. Y. St. Mus., No. 3, vol. 
III., p. 49, pl. 7, figs. 1-6. 


Description.—Shell of medium or small size, hinge-line equaling 
the greatest width; cardinal extremities angular, lateral margins sub- 
parallel for a short distance, then curving rather abruptly into the 
broadly-rounded anterior margin. Greatest convexity of the pedicle 
valve posterior to the middle, slightly flattened toward the cardinal 
extremities. Surface marked by fine, rounded coste, with rounded 
interspaces, increasing by bifurcation and implantation, a shell 11 


B48 PALEOZOIC PALEONTOLOGY. 


mm. wide bearing from eighty to ninety cost at the margin. Cardi- 
nal margin marked by two or three spines on each side of the beak, of 
which the outermost ones are directed more obliquely outward than 
the second ones. Brachial valve not observed. 

The dimensions of a nearly-perfect pedicle valve are: length, 7.5 
mm.; width, 11 mm. 

Remarks.—This species is one of the rarest in the New Jersey 
Oriskany fauna, and has been observed only as a member of the 
Orbiculoidea jervensis fauna. It seems to be identical with the little 
shell from New York described by Clarke as C. hudsonicus. 


CHONOSTROPHIA COMPLANATA (Hall). 
Plate XLVI., Wig. 12. 


1859. Chonetes complanata Hall, Pal. N. Y., vol. III., p. 418, pl. 93, 
figs. 1 a—d. 


Description.—Shell semi-circular to semi-elliptical in outline, 
broader than long, greatest width along the hinge-line; cardinal ex- 
tremities usually nearly rectangular. Pedicle valve depressed-convex 
on the umbo, nearly flat or concave toward the lateral and front mar- 
gins; the cardinal margin with three or four tubular spines, directed 
obliquely outward, on each side of the beak; cardinal area narrowly 
linear. Brachial valve depressed-convex, flattened toward the cardinal 
extremities, most prominent near the middle. Surface of both valves 
marked by fine, radiating, irregularly-bifurcating strie, of which 
about four occupy the space of 1 mm. near the margin. Internally 
the valves are finely papillose, the papille being arranged radially 
along the lines of the external radiate markings. 

The dimensions of a rather large pedicle valve are: length, 16.5 
mm.; width, 28 mm. 
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ANOPLIA NUCLEATA (Hall). 


Plate XLVI., Figs. 8-10. 
See, also, p. 325. 


1859. Leptena? nucleata Hall, Pal. N. Y., vol. III., p. 419, pl. 94, 
figs. 1 a—d. 


Description.—Shell small, subsemi-circular or subsemi-elliptical in 
outline, a little wider than long; hinge-line equaling or a little less 
than the greatest width; cardinal extremities angular or obtusely 
rounded. Pedicle valve strongly convex or gibbous, shghtly flattened 
toward the cardinal angles; beak strongly incurved; cardinal area 
narrow, sloping dorsally from the plane of the valve. Internally a 
strong median septum extends anteriorly from the beak for about one- 
third the length of the valve. Surface smooth. 

The dimensions of an average-sized specimen are: length, 5 mm.; 
width, 6.5 mm. 

Remarks.—This little shell has not been observed to occur abun- 
dantly in the Oriskany fauna of New Jersey. Its usual condition of 
preservation is in the form of internal casts, in which the slit, extend- 
ing anteriorly from the beak and representing the medium septum of 
the pedicle valve, is a conspicuous character. 


RHIPIDOMELLA sp. cf. R. MUSCULOSA (Hall). 


13859. Orihis musculosa) EHlalley Pals IN Ye. vols Til p: 409, pk oie 
figs. 1-8, pl. 95, figs. 1-7. 


In an Oriskany fauna from near Layton there have been observed 
a few imperfect specimens of a species of Rhipidomella which may be 
R. musculosa. The specimens are all smaller than the normal, full- 
grown individuals of that species, usually not exceeding 18 mm. in 
length. The characteristic muscular impression has not been ob- 
served, and, although the specimens have a close general resemblance 
to the smaller individuals of R. musculosa, it is difficult to determine 
in what respect they differ from some Helderbergian species. 
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RHIPIDOMELLA OBLATA (Hall). 


Plate XLVI., Figs. 5-7. 
See, also, p. 304, pl. XXXYV. 


In the middle zone of the New Jersey Oriskany, associated with 
Orbiculoidea jervensis, Metaplasia plicata, &c., there occurs some- 
what commonly a large species of Rhipidomella which seems to be 
identical in all respects with the Helderbergian FP. oblata. 


RHYNCHONELLA BREVIPLICATA Ni. Sp. : 
Plate XLVI., Figs. 2-4. 


Description.—Shell subcircular, slightly wider than long. Pedicle 
valve convex, depressed towards the front in a shallow, mesial sinus, 
which is produced anteriorly into a lingual extension at nearly right 
angles to the plane of the valve; cardinal margins abruptly inflected, 
slightly concave, forming an angle of about 90° at the beak; beak 
acute, not strongly incurved. Brachial valve much more strongly 
convex than the pedicle; elevated toward the front in a low, mesial 
fold. Surface of both valves smooth posteriorly or marked only by 
very fine, indistinct, radiating lines; towards the margin there are 
about three rounded plications on each side of the fold and sinus, and 
three or four in the sinus, which become obsolete very quickly as they 
extend back from the margin. 

The dimensions of a pedicle valve are: length, 13 mm.; width, 14 
mm.; those of a somewhat larger brachial valve are: length, 15 mm. ; 
width, 17.5 mm.; convexity, 6 mm. 

Remarks.—This species is strikingly different from any of the con- 
temporaneous Rhnychonelloid shells, and resembles, in its lack of 
plications except near the margin, some of the much younger 
Paleozoic species referred to the genus Pugnaz. In some respects 
it resembles some species of Eatonia, especially H. peculiaris and #. 
singularis, but the fine radiating lines are much less conspicuous than 
on those species, as they can scarcely be detected save with a lens. 
The inflected cardinal margin of the pedicle valve is ike Eatonia, but 
the valve has not the flatness of that of the described species of that 
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genus. The internal characters of the shell have not been observed, 
so that no proper generic reference of the species can be made at the 
present time, it being, therefore, referred provisionally to Rhyncho- 
nella. 


CAMAROTOECHIA BARRANDEI (Hall). 


A fragment of a large Rhynchonelloid shell found in the calcareous 
Oriskany beds near the New York State line seems to represent the 
species Camarotechia barrandet. 


EATONIA PECULIARIS (Con.). 
Plate XLVII., Figs. 1-4. 


1859. Hatona peculiaris Hall, Pal. N. Y., vol. IIL, p. 244, pk 38, 
figs. 21-26, pl. 101, fig. 2; also, p. 436, pl. 101, figs. 2 a—g, 
pl. 101 A, figs. 1 a—h. 


Description.—Shell usually longer than broad, sometimes the length 
and breadth nearly equal, subovate in outline; ‘the cardinal margins 
meeting at the beak in an angle usually a little less than 90°. Pedicle 
valve depressed-convex on the umbo, inflected along the cardinal bor- 
der, flattened laterally, depressed toward the front in a deep mesial 
sinus, which is more or less produced in a lingual extension anteriorly ; 
beak rather small, closely incurved over that of the opposite valve. 
Brachial valve strongly convex, with a mesial fold conspicuous toward 
the front, but obsolete posterior to the middle. Surface of both valves 
marked by fine, radiating striw, which increase by bifurcation, and 
usually by a few inconspicuous, concentric lines of growth. On the 
lateral margins adjacent to the fold and sinus there are usually two 
or three slight denticulations, which may be produced backward upon 
the surface of the valves for a short distance as indistinct plications. 

The dimensions of a large individual are: length, 27 mm.; width, 
23 mm.; thickness, 15.5 mm. 

Remarks.—There is some doubt as to whether the specimens in the 
Oriskany fauna of New Jersey which have been identified as Hatonia 
peculiaris should not be considered as a variation of Hatonia singularis. 
These two species are closely allied, and seem to grade from one into 


352 PALEOZOIC PALEONTOLOGY. 


the other by almost imperceptible variations. In New Jersey the 
Oriskany specimens are more elongate than the Helderbergian #. 
singularis, the inflection of the cardinal border of the pedicle valve 
is more conspicuous and the strong median stria is much less con- 
spicuous, and sometimes may not be recognized at all. The denticula- 
tion of the lateral margins of the two valves is absent from the Hel- 
derbergian specimens, but this is not a conspicuous feature of the 
Oriskany specimens, and may apparently be absent altogether in 
some cases. 
BEACIIIA SUESSANA (Hall). 
Plate XLVII., Figs. 5-14. 


1859. Rensseleria suessana Hall, Pal. N. Y., vol. III., p. 459, pl. 107, 
figs. 1-15. 


Description.—Shell longitudinally subovate or sub-elliptical in out- 
line, usually longer than wide; hinge-line shorter than the greatest 
width. Pedicle valve moderately convex, most elevated along the 
median line posterior to the middle, sometimes more or less flattened 
laterally; the lateral margins in adult shells sometimes abruptly in- 
flected ; beak sharply pointed, incurved, but not touching the opposite 
valve, perforated at the apex by a small, circular foramen; delthyrium 
closed by deltidial plates above and by the cardinal process of the 
brachial valve below; cardinal margin abruptly inflected, forming a 
false cardinal area. Brachial valve a little less convex than the pedicle, 
point of greatest elevation posterior to the middle; cardinal margin 
nearly straight or sloping gently from the slightly-produced beak; the 
cardinal angles obtusely rounded, lateral margins sometimes abruptly 
inflected in adult shells. Surface marked by indistinct, radiating 
plications and by concentric lines of growth. 

The dimensions of a complete specimen are: length, 30 mm.; width, 
26 mm.; thickness, 14 mm. Another large individual has a width of 
42 mm. 

Remarks.—This species, originally described from the Oriskany of 
Cumberland, Maryland, is not an uncommon form in the New Jersey 
fauna. Very few of the New Jersey specimens retain the radiating 
markings, but the concentric markings are often stronger and more 
numerous than is usally the case in the Maryland specimens. These 
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specimens, having the strong, concentric lines of growth and the obso- 
lete, radiating plications, seem to be essentially like the shell from 
New York which is known as Megalanteris ovalis (Hall). This shell 
from New York, however, has never exhibited the brachidium, so that 
it is-not really known to be a member of the genus to which it has 
been referred. A specimen from New Jersey retains the brachidium, 
however, and it is essentially the same as that of Beachia suessana as 
known from Cumberland, Maryland. This would indicate either that 
M. ovalis and B. suessana are synonymous, representing extreme varia- 
tions in the surface markings, or that they are two distinct species, 
both belonging to the genus Beachia. 


SPIRIFER ARENOSUS (Con.). 
Plate XLVIIL., Fig. 5. 


1859. Spirifer arenosus Hall, Pal. N. Y., vol. IIL, p. 425, pl. 98, 
figs. 1-8, pl. 99, figs. 1-10, pl. 100, figs. 1-8. 


Description——sShell large, subsemi-circular, subsemi-elliptical or 
subelliptical in outline; hinge-line equaling the greatest width of the 
shell or a little shorter; cardinal extremities angular or rounded. 
Pedicle valve strongly convex or gibbous on the umbo; the surface 
somewhat flattened toward the cardinal angles and curving regularly 
toward the front, depressed along the median line in a shallow, 
rounded, more or less ill-defined mesial sinus; beak prominent, some- 


s 


what incurved; cardinal area becoming rather wide in old shells, con- 
cave, sharply defined, reaching to the extremities of the hinge-line; 
delthyrium broadly triangular. Internally the muscular impressions 
are large and deep. Brachial valve with its greatest convexity near 
the middle; mesial fold low, rounded, more or less ill-defined. Sur- 
face of both valves marked by from fifteen to twenty depressed, 
rounded plications on each lateral slope. The fold and sinus are also 
similarly plicated, but on these portions of the shell the plications 
increase in number by bifurcation, those on the sides being simple. 
The surface is also marked by fine, concentric strie and by stronger, 
-imbricating lines of growth. 
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The dimensions of an imperfect brachial valve are, approximately: 
length, 44 mm.; width, 56 mm.; convexity, 20 mm. 

Remarks.—This very characteristic Oriskany species is one of the 
very rarest members of the fauna in New Jersey. It may always be 
easily recognized by its large size when adult and by its completely- 
plicated valves, it having no associates in the same genus which do 
not have a smooth fold and sinus. 


SPIRIFER MURCHISONI Castelnau. 
Plate XLVIII., Figs. 1-4. 


1859. Spwrtfer arrectus Hall, Pal. N. Y., vol. IIL., p. 422, pl: 97, figs. 
1 a—h, 2 a-. 


Description.—Shell semi-circular to semi-elliptical in outline, great- 
est width usually along the hinge-line; cardinal angles usually an- 
gular, rarely a little rounded, often somewhat mucronate. Pedicle 
valve gibbous on the umbo; the surface slightly flattened toward the 
cardinal angles, regularly curved to the front; mesial sinus sharply 
defined, subangular or rounded in the bottom; beak incurved; cardi- 
nal area high, sharply defined, concave toward the beak. Brachial 
valve strongly convex, more or less flattened toward the cardinal ex- 
tremities; the subangular fold usually greatly elevated towards the 
front. Surface of both valves marked by from five to eight simple, 
rounded or subangular plications on each lateral slope, the fold and 
sinus non-plicate. The surface also marked by fine, concentric, fim- 
briate lines and by stronger lines of growth. 

The dimensions of a rather large pedicle valve are, approximately: 
length, 34 mm.; width, 52 mm.; convexity, 16 mm. 

Remarks.—This is, perhaps, the commonest and most characteristic 
species in the Oriskany fauna of New Jersey. It is almost universal 
in its occurrence, but the specimens are never perfectly preserved and 
are frequently in the form of imperfect casts of the interior. In such 
specimens the brachial valve is usually not greatly different from the 
exterior of the shell, except in having somewhat stronger plications, 
but the pedicle valve is conspicuously marked by the cast of the large 
and deep muscular impression. 


t 


Or 


DEVONIAN FAUNAS. Ro 


CYRTINA VARIA Clarke. 
Plate XLVIII., Figs. 13-16. 


1900. Cyrtina varia Clarke, Mem. N. Y. State Mus. Nat. Hist., vol. 
III., No. 3, p. 49, pl. 6, figs. 15-22. 


Description.—Shell obliquely subpyramidal, its greatest width along 
the hinge-line; cardinal extremities angular, at times somewhat mu- 
cronate. Pedicle valve greatly elevated at the beak, sloping away to 
the lateral and front margins, with a well-defined, narrow mesial sinus 
extending from the beak to the front margin; beak pointed, a little 
incurved ; cardinal area about twice as wide as high, flat or a little con- 
cave toward the beak; delthyrium narrowly triangular, closed below 
by the deltidial plates, the elongated foramen occupying the upper 
portion just beneath the beak. Interiorly the dental lamelle unite at 
their bases and are continued as a mesial septum, which extends nearly 
to the anterior margin of the shell. Brachial valve depressed-convex, 
flattened towards the cardinal extremities; mesial fold low, rounded 
or shghtly flattened, with a faint, median, depressed line. Surface 
of each valve marked by from six to nine simple, rounded or sub- 
angular plications on each side of the fold and sinus and by fine, 
imbricating, concentric, lamellose lines of growth. 

The dimensions of a nearly-perfect specimen are: length of brachial 
valve, 10 mm.; width of same, 17 mm.; height of cardinal area of 
pedicle valve, 7 mm. 


METAPLASIA PYXIDATA (Hall). 
Plate XLVIIL., Fig. 6. 


1859. Spirifer pyxidatus Hall, Pal. N. Y., vol. III., p. 428, pl. 100, 


figs. 9-12. 


Description—Shell semi-elliptical to subtriangular in outline; 
hinge-line about equal to the greatest width; cardinal extremities 
angular or a little rounded. Pedicle valve gibbous on the umbo and 
strongly elevated medially to the anterior margin, flattened toward 
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the cardinal extremities, with a narrow mesial groove or sinus on the 
summit of the mesial elevation: cardinal area narrow and linear; the 
beak rather blunt, incurved. Brachial valve flattened on the umbo 
and toward the lateral margins, depressed medially in a broad sinus, 
along the median line of which is a small, elevated ridge. The sur- 
face of perfectly-preserved specimens is marked by fine, concentric 
and radiating strive. 

The dimensions of an imperfect pedicle valve are, approximately: 
length, 8 mm.; width, 10 mm.; convexity, 3.5 mm. 


METAPLASIA PLICATA MN. Sp. 
Plate XLVIII., Figs. 7-12. 


Description.—Shell subcircular or subelliptical in outline, wider 
than long, greatest width along the hinge-line, cardinal extremities 
angular. Pedicle valve strongly convex, having a prominent mesial 
elevation extending from the beak to the front margin, with a 
rounded longitudinal depression. From this mesial elevation the 
surface slopes away somewhat gradually to the lateral margins and 
curves rather abruptly to the cardinal margin; the beak is prominent 
and strongly incurved; the cardinal area is of moderate width, 
sharply defined and extending to the cardinal extremities. Brachial 
valve depressed-convex on the umbo, flattened toward the cardinal 
margins, flat or concave laterally, depressed medially toward the front 
in a broad sinus, with a rather broad, rounded plication along the 
median line. Surface of each valve marked by from eight to twelve 
rounded plications, of which the two median ones of the pedicle valve 
are much the largest and form the two sides of the mesial elevation 
of that valve. The three median depressions of the pedicle valve— 
that is, the one lying between the two larger median plications and 
are conspicuously broader than those 


the two adjacent lateral ones 
beyond; the plications on the lateral slopes gradually decrease in size 
to the cardinal margin. On the brachial valve there aré three broad 
median plications corresponding to the three broad furrows of the 
opposite valve, the one on the median line, and the adjacent ones 
forming the sides of the mesial sinus; beyond these the plications 
decrease gradually in size to the cardinal margin. Besides the pli- 
cations the surface is marked by indistinct concentric strive, by ex- 
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tremely fine radiating striae and usually by a few lamellose lines of 
growth. 

The dimensions of the most-nearly perfect specimen observed are: 
length, 12 mm:; width, 19 mm.; thickness, 8.5 mm. 

Remarks.—This species is very abundant at Locality 6 A, near Mon- 
tague post-office. The pedicle valves are by far the most abundant, 
only a few brachial valves having been observed. One of these, an 
interior, preserves the primary lamelle of the brachidium, each with 
a short jugal process near the centre of the valve, pointing towards 
the pedicle valve, but not joined together to form a jugum, the brachi- 
dium being similar to that of the genus Spirifer. In some cases the 
brachial valve appears to be nearly flat throughout, or has a slight, 
general convexity. The species differs from either of the other mem- 
bers of the genus in its greater size and in its strongly-plicated shell. 


ANOPLOTHECA FLABELLITES (Con.). 
Plate XLIX., Figs. 1-2. 


1859. Leptoceha flabellites Hall, Pal. N. Y., vol. I1I., p. 449, pl. 
103 B, figs. 1 a-f, pl. 106, figs. 1 a-f. 


Description —Shell semi-elliptical, subcircular or subovate in out- 
line, usually broader than long; the cardinal extremities rounded. 
Pedicle valve convex, most prominent towards the beak, sloping rather 
abruptly to the cardinal margin and more gently to the lateral mar- 
gins, more or less depressed medially toward the front in a narrow 
sinus, with a single plication in the bottom; beak pointed, rather 
strongly incurved, with a circular foramen in the apex; delthyrium 
closed in its lower part by a pair of deltidial plates. Brachial valve 
flat, with a low, narrow mesial fold in the anterior half, marked by 
two plications; the cardinal margins diverging from the beak at a 
variable angle of from 110° to 150°. Surface of each valve marked 
by from twelve to sixteen simple, rounded or subangular, radiating 
plications, of which two somewhat larger ones, with a smaller one 
between, occupy the median portion of the pedicle valve, the smaller 
median one being depressed between the larger ones toward the front 
into a narrow and more or less prominent sinus. On the brachial 
valve the two median plications are somewhat elevated above the 
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others anteriorly in a narrow mesial fold. The surface is also marked 
by concentric lines of growth, which usually become more crowded 
toward the margin. 

The dimensions of a rather small specimen are: length, 13 mm.; 
width, 15 mm.; thickness, 4 mm. 


ANOPLOTHECA DICHOTOMA (Hall). 
Plate XLIX., Figs. 3-6. 


1859. Leptocelia dichotoma Hall, Pal. N. Y., vol. IIL, p. 452, pl. 
103 B, figs. 3 a-e. 


Description.—Shell broadly subovate in outline, concavo-convex. 
Pedicle valve strongly convex, its greatest elevation near the middle, 
with a flat-topped mesial elevation, from which the surface slopes 
away to the lateral margins; beak sharply pointed, incurved. Brachial 
valve flattened laterally, with a rather broad, ill-defined mesial sinus 
extending from the beak to the front margin. Surface of each valve 
marked by from fourteen to sixteen rounded or subangular, radiating 
plications, which increase by bifurcation, although in some cases the 
bifurcations are so close to the beak that the plications almost seem 
to be simple. The plications are crossed by a few sublamellose, con- 
centric lines of growth. 

The dimensions of a nearly-perfect specimen are: length, 9 mm.; 
width, 10 mm.; thickness, 4 mm. 

Remarks.—This shell resembles A. concava of the Helderbergian 
fauna, but is a much larger species. Schuchert* has suggested that 
it is possibly the young of L. flabellites, but specimens having the 
characteristics of the species seem to be adult shells. 


* Bull. U. S. G. S., No. 87, p. 144. 
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MERISTELLA LATA (Hall). 
Plate XLVII., Figs. 15-20. 


1859. Merista lata Hall, Pal. N. Y., vol. IIL., p. 431, pl. 101, figs. 
3 a-™M. 


Description—Shell transversely subelliptical, subrhomboidal, -or 
longitudinally suboval in outline, usually wider than long. Pedicle 
valve strongly convex, its greatest elevation near the middle, with a 
rounded mesial sinus of moderate depth toward the front, the beak 
incurved over that of the opposite valve. Internally the muscular 
impressions are large and strongly-defined. Brachial valve nearly as 
convex as the pedicle, often somewhat flattened laterally, with an 
ill-defined mesial fold toward the front. Surface of both valves 
marked by fine, concentric striz and by a few stronger, sublamellose 
lines of growth. 

The dimensions of an average specimen are: length, 30 mm.; 
width, 34 mm. 

Remarks.—This species is never well preserved in the Oriskany 
formation of New Jersey, and usually occurs in the form of internal 
casts of the pedicle valve. Such specimens may always be easily 
recognized by the broad and strongly-elevated cast of the muscular 
impression. The species is a common one and may usually be de- 
tected wherever fossils are present in this formation. 


MOLLUSCA. 
PELECYPODA. 
ACTINOPTERIA INSIGNIS Clarke ( 7). 


Plate L., Fig. 2. 


1900. Actinopteria insignis Clarke, Mem. N. Y. St. Mus., No. 3. 
vol. III., p. 35, pl. 4, figs. 10-13. 


Several imperfect examples of a winged pelecypod shell having 
the size and characteristics, so far as they can be determined, of 
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Actinopteria insiginis have been observed in the Orbiculoidea jervensis 
fauna of the Oriskany. Associated with them are fragments of other 
winged shells, which may belong to some other species of the same 
genus or to Pterinea. 


ACTINOPTERIA TEXTILIS (Hall) var. ArENARIA (Hall). 
Pilateine Bios ie 


1859. Avicula tertilis var. arenaria Hall, Pal. N. Y., vol. IIL, p. 465, 
pl. 109, figs. 1-2, pl. 110, fig. 2. 


Description.—Shell large, obliquely subovate, the proportions of 
length and height variable. Left valve becoming moderately and 
regularly convex from the base, the greatest convexity being about 
the first third below the hinge-line. Posterior wing large, extending 
along the margin of the body of the shell half way from beak to base. 
Anterior wing small, triangular, wrinkled. Surface marked by strong, 
radiating ribs, sometimes regularly dichotomosing and subequal, and 
in other specimens quite unequal, showing a few stronger ribs, with 
several finer ones between, and these are crossed by strongly-elevated, 
imbricating lamellae. The right valve is slightly concave, smaller than 
the other, faintly marked by the radiating ribs, which sometimes are 
scarcely scen. 

Remarks.—More or less fragmentary specimens of a species of 
Actinopteria, which are quite certainly representatives of this common 
Oriskany species of the genus, are of not uncommon occurrence in 
the Oriskany formation in New Jersey. Some specimens, when com- 
plete, must have had a height of 75 mm. or more. 


MEGAMBONIA BELLISTRIATA Hall. 
Plate: Ue bigs 


1859. Megambonia bellistriata Hall, Pal. N. Y., vol. IT1., p. 467, pl. 
109, fig. 4. 


Description —Left valve subsemi-elliptical in outline, height and 


width subequal; hinge-line less than the greatest width; the beak a 
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little in front of the middle; margin convexly rounded from the an- 
terior extremity of the hinge-line to about the middle of the anterior 
side of the shell, where it is conspicuously sinuate; from this sinus 
it is again convexly rounded ventrally and posteriorly to the angular 
posterior extremity of the hinge-line. The body of the valve is 
moderately convex, the greatest elevation being above the middle. 
Anteriorly a convex wing is separated from the body of the shell by a 
rather narrow and abruptly-depressed, rounded sinus, which extends 
from a point just in front of the beak to the sinuosity of the anterior 
margin, the greatest elevation of this wing being about one-half that 
of the body of the shell. Surface of the entire valve marked by fine, 
flattened, radiating coste and by conspicuous, concentric lines of 
growth. Right valve unknown. 

The dimensions of an imperfect specimen are: height, 39 mm.; 
width, about 39 mm.; convexity, 10 mm. 

Remarks.—But a single imperfect specimen of the left valve of this 
species has been observed. It is in the condition of an internal cast, 
upon which the radiating surface markings are less sharply defined 
than upon the actual surface of the shell. It agrees essentially, so 
far as it is preserved, with Hall’s original illustration of the species, 
and there can be no doubt as to its correct identification. 


GASTROPODA. 


PLATYOSTOMA VENTRICOSA Con. 
Plate) XGUEXe, Kies, Fld: 


1859. Platyostoma ventricosa Hall, Pal. N. Y., vol. IIL., p. 469, pl. 
112, figs. 1-10, pl. 113, figs. 7-8, pl. 115, fig. 8; also, 
p. 475, pl. 118, figs. 3-9. 


Description.—Shell variable, more or less subglobular in form, 
consisting of three or four rather rapidly-expanding volutions, which 
may be contiguous throughout or the outer one may be more or less 
free. Spire not at all or but moderately elevated above the outer 
volution. Aperture slightly oblique, subcircular, suboval or sub- 
elliptical in outline. Surface marked by fine, more or less irregular, 
transverse lines of growth, which are sometimes more or less fascicu- 
late at intervals. 
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The dimensions of a very large individual are: maximum diameter, 
85 mm.; maximum height, 55 mm. Those of a smaller specimen 
are: maximum diameter, 28 mm.; maximum height, 25 mm. 

Remarks.—As it usually occurs in the Oriskany fauna of New 
Jersey, this species does not attain the great size of the specimen 
whose dimensions are given above, the average size being from 30 
mm. to 40 mm. in diameter. ‘The species is exceedingly variable, 
and all of the specimens of this general type so far recognized in the 
Oriskany of New Jersey seem to be included within the limits of this 
species as recognized by Hall. 


PLATYOSTOMA DESMATUM (Clarke). 
Plate XLIX., Fig. 12. 


1900. Diaphorostoma desmatum Clarke, Mem. N. Y. St. Mus., No. 
swol, LLL. p. 29: pl.73, ties. lg— 19: 


This species agrees in all respects, except size and surface markings, 
with P. ventricosa. It does not grow so large as that species, the 
largest individual observed being 25 mm. in diameter and 18 mm. 
high. The surface markings differ from P. ventricosa in having, in 
addition to the transverse lines of growth, which are finer and more 
regular, other fine revolving lines most prominent in the interspaces 
between the transverse lines, which give to the surface of the shell a 
cancellated appearance. 


PLATYCERAS TORTUOSUM Hall. 
Plate XLIX., Figs. 18-14. 


1859. Platyceras tortuosum Hall, Pal. N. Y., vol. IIL, p. 472, pl. 
113, figs. 1-5. 


Description.—Shell erect, spirally subconical in form, making about 
one volution, which increases gradually in size towards the scarcely- 
expanded aperture. One side marked by a spiral sinus, which extends 
from the apex to the margin of the aperture. 
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The dimensions of the only specimen observed are: height, 17 mm. ; 
maximum diameter of aperture, 14 mm. 

Remarks.—A single specimen from the New Jersey Oriskany col- 
lection probably represents this species. It differs chiefly from the 
typical form of the species, as illustrated by Hall, in its less elevation. 


PTEROPODA. 
TENTACULITES ELONGATUS Hall. 


Plate L., Figs. 4-5. 
See, also, pp. 295 and 319. 


1859. Tentaculites elongatus Hall, Pal. N. Y., vol. III., p. 136, pl. 
6, figs. 16-21. 

1900. Tentaculrtes elongatus Clarke, Mem. N. Y. State Mus., No. 3, 
vol. III., p. 27, pl. 3, figs. 8-12. 


Description.—Shell elongate, circular in cross-section, annulate, 
gradually tapering to the apex. Annulations strong, subangular or 
rounded, two of them occupying the space of 3 mm. near the larger 
end of adult shells, while at the smaller end they are less than 1 mm. 
apart. Entire surface covered by fine, annular striae, which are most 
conspicuous in the depressions between the annulations, and are often 
nearly obsolete upon the outermost portion of the annulations. In- 
ternal casts lack the fine, annular striz, and the annulations have the 
appearance of a series of insheathed cones, with their apices toward 
the larger end of the shell. 

Some of the larger individuals attain the following dimensions: 
length, 60 to 70 mm.; larger diameter, 6 mm. 

Remarks.—This species makes its first appearance in the Coeymans 
limestone, where it is one of the rare species, and continues through 
the Helderbergian formations, but never in great abundance. It is 
most conspicuous in the Oriskany formation, where it sometimes 
occurs crowded together in great numbers. Its most usual occurrence 
is in the form of internal casts, the fine surface striae being only de- 
tected in the moulds of the exterior of the shell. 
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CEPHALOPODA. 
ORTHOCERAS sp. undet. 


A single fragmentary specimen, which is probably the cast of a 
portion of the chamber of habitation of a species of Orthoceras, has 
been observed in the Orbiculoidea jervensis fauna. 


ARTHROPODA. 
TRILOBITA. 


DALMANITES sp. undet. 
Plate) i. Wigs) G: 


A few more or less fragmentary specimens of the pygidia of Dal- 
manites have been observed in the Oriskany fauna of New Jersey. 
These specimens may represent more than one species, but they are 
too imperfect for identification, especially in the absence of any of the 
cephalic characters. The most nearly-perfect specimen is a large pygi- 
dium from near the New York State line, north of the Nearpass sec- 
tion, and, when complete, the specimen must have had a length of 
nearly 60 mm. and a width of over 70 mm. The axis is rather narrow, 
subangular along its median line, bending upward posteriorly, and 
is composed of more than twenty segments. The posterior extremity 
is broken, so it is not certain whether it was produced as a spine or 
not. The pleural slopes are rather regularly convex and are marked 
by about sixteen segments. 


PHACOPS? sp. undet. 


Plate: G5 Hise 7: 


A single imperfect pygidium may represent a species of this genus, 
but it is too imperfect for certain identification. 
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DESORIPTIONS OF SPECIES IN THE ONONDAGA LIMESTONE FAUNA. 
COELENTERATA. 
ANTHOZOA. 
ZAPHRENTIS sp. undet. 

Specimens of one or more species of horn corals are occasionally 
met with in the Onondaga limestone, but none of those observed are 
perfect enough for specific identification. They may be referred pro- 
visionally to the genus Zaphrentis. 

MOLLUSCOIDEA. 
BRYOZOA. 
FENESTELLA? sp. undet. 

Bryozoans of the fenestelloid type are sometimes present in the 
Onondaga limestone, but in no case have they been found to be pre- 
served in such a condition as to allow of their identification. 

BRACHIOPODA. 
LINGULA sp. undet. 

A single fragment of a rather large linguloid shell has been noticed 

in the Onondaga limestone. When complete the specimen must have 


had a length of 16 or 18 mm., but the fragment preserved is not suffi- 
cient for identification. 
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STROPHEODONTA PERPLANA (Con.). 
Plate LI., Figs. 12-13. 


1867. Strophodonta perplana Hall, Pal. N. Y., vol. IV., p. 98, pl. 
11, fig. 22, pl., 12, figs. 13-15, pl. 17, figs. 1 a-0. 


Description.—Shell subsemi-elliptical in outline, the hinge-line 
usually equaling, but sometimes a little less than, the greatest width 
of the shell; cardinal extremities angular, proportional length and 
breadth variable; lateral margins often more or less sinuate im- 
mediately in front of the cardinal angles. Pedicle valve depressed- 
convex on the umbo, nearly flat towards the lateral and anterior 
margins; beak scarcely projecting beyond the hinge-line; cardinal 
area narrow, linear. Brachial valve nearly flat, leaving but a very 
narrow interspace between the two valves. Surface of both valves 
marked by fine, subequal, radiating coste, which increase by bifur- 
cation and by intercalation, those of the pedicle valve being somewhat 
finer than those of the brachial valve. 

The approximate dimensions of a very imperfect specimen are: 
length, 12 mm.; width, 20 mm. 

Remarks.—The only specimens of this species which have been ob- 
served in the Onondaga limestone of New Jersey are considerably 
smaller than the average size of the species as it usually occurs in the 
Middle Devonian faunas of New York and the west. The specimens 
are very imperfect and scarcely serve to illustrate the characters of 
the species. 


LEPTAENA RHOMBOIDALIS (Wilck). 


Plate LI., Fig. 19. 
See, also, pp. 228, 278, 302, 325. 


Specimens of this widely-distributed species, not unlike those in 
the older formations, are not infrequently met with in the Onondaga 
limestone. 
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ORTHOTHETES PANDORA (Bill.). 
See, also, pp. 373 and 380. 


186%. Streptorhynchus pandora Hall, Pal. N. Y., vol. IV., p. 68, 
pl. 4, figs. 11-19, pl. 9, figs. 18-25, 27. 


Description.—Shell semi-circular or ‘semi-elliptical in outline, 
hinge-line equaling the greatest width of the shell, cardinal angles 
nearly rectangular. Pedicle valve convex, greatest elevation at the 
beak, from which point the surface slopes away regularly with a 
slight convex curve to the lateral and anterior margins; beak obtuse, 
not incurved; cardinal area rather high, sloping a little posteriorly, 
flat or slightly concave. Brachial valve depressed-convex, flattened 
toward the cardinal angles. Surface of both valves marked by 
numerous, fine, strongly-elevated, radiating costee, which increase by 
bifurcation and by intercalation. 

The dimensions of a nearly-perfect pedicle valve are: length, 10 
mm.; width, 14 mm.; convexity, 3 mm. 

Remarks.—More or less fragmentary specimens of this species have 
been found in the Onondaga limestone at several localities in New 
Jersey. 


CHONETES ARCUATUS Hall. 
Plate LI., Fig. 18. 


1867. Chonetes arcuata Hall, Pal. N. Y., vol. IV., p. 119, pl. 20, 
figs. 7 a-f. 


Description.—Shell semi-circular or semi-elliptical in outline; 
hinge-line equaling the greatest width; cardinal extremities angular. 
Pedicle valve gibbous, somewhat depressed toward the cardinal angles, 
a little flattened along the median line from the beak to the anterior 
margin; the beak strongly incurved, the cardinal margins sloping 
gently from the beak to the cardinal extremities, bearing about seven 
or eight spines, pointing in a shghtly oblique direction outward, on 
each side of the beak. Surface marked by fine, radiating coste, 
which increase by intercalation and rarely by bifurcation, about one 
hundred being present on the margin of a shell 17 mm. wide, and 
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crossed also by much finer, crowded, concentric striz. Brachial valve 
not seen, but it is apparently deeply concave. 

The dimensions of the best specimen observed are: length, 12 mm. ; 
width, 17 mm.; convexity, 6 mm. | 

Remarks.—In common with most of the Onondaga limestone 
fossils, this species is represented only by fragmentary specimens. 
The New Jersey specimens are smaller than the typical New York 
representatives of the species as illustrated in the New York 
Paleontology, but they seem to agree with the characters of C. 
arcuatus more closely than with any other species. The species may 
be recognized by its fine, radiating markings and its slight mesial 
flattening or depression of the pedicle valve. 


RHIPIDOMELLA VANUXEMI (Hall). 
Plate LI., Figs. 5-7. 


1867. Orthis vanuxemi Hall, Pal. N. Y., vol. IV., p. 47, pl. 6, figs. 
3 a-r. 


Description.—Shell subcircular or suboval in outline; hinge-line 
much shorter than the greatest width of the shell; cardinal extremities 
rounded. Pedicle valve depressed-convex on the umbo, flattened or a 
little concave toward the lateral and front margins; beak small, ex- 
tended but little beyond that of the opposite valve, but little incurved ; 
cardinal area small, concave. Brachial valve convex; the beak scarcely 
extended beyond the cardinal border. Surface of both valves marked 
by fine, crowded, rounded costa, which increase by bifurcation and by 
intercalation; and by fine, concentric striz, with a few stronger, sub- 
lamellose lines of growth. 

The dimensions of an average middle Devonian specimen are: 
length, 19 mm.; width, 20 mm.; thickness, 8 mm. 

Remarks.—Numerous fragmentary specimens of Rhipidomella, 
which may be referred to the species R. vanuremt, are sometimes met 
with in the Onondaga limestone of New Jersey, but no specimens 
approaching completeness have been observed. The description of the 
species here given has been drawn up from more perfect New York 
specimens. 
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ATRYPA RETICULARIS (Linn.). 


Plate LI., Figs. 1-4. 
See, also, pp. 236 and 286. 


The specimens of this species which occur in the Onondaga lime- 
stone are not essentially different from its earlier representatives. 


SPIRIFER sp. undet. 


A few fragments of a small, rather coarsely-ribbed species of 
Spirtfer, with strong, lamellose lines of growth, have been detected 
in the Onondaga limestone. The specimens have somewhat the aspect 
of Spirifer varicosus Hall, but in no case are they sufficiently well 
preserved to be identified with certainty. 


RETICULARIA FIMBRIATA (Con.). 
Plate LI., Figs. 8-11. 


1867. Spirifera fimbriata Hall, Pal. N. Y., vol. IV., p. 214, pl. 33, 
; figs. 1-21. 


Description.—Shell transversely subelliptical in outline; hinge- 
line shorter than the greatest width; cardinal extremities rounded. 
Pedicle valve strongly convex on the umbo, the surface sloping in a 
regular curve to the lateral and front margins, but curving much 
more abruptly to the cardinal margins; depressed along the median 
line in a more or less sharply-defined, shallow, rounded sinus; beak 
small, incurved over the area; cardinal area rather high, concave, 
not sharply defined. Brachial valve a little less convex than the pedicle, 
often somewhat flattened toward the cardinal extremities; mesial 
fold rather abruptly elevated in front, but scarcely defined at the beak. 
Surface of each valve marked by from five to eight low, rounded, 
obscure plications on each side of the fold and sinus, and by more 
or less imbricating, concentric lamelle of variable width, each one of 
which is marked by a row of small, radially elongate nodes having 
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somewhat the appearance of interrupted radiating coste, and which 
are really the bases of parallel, concentric rows of spines. 

The dimensions of a nearly-perfect specimen from the Hamilton 
shale of New York are: length, 22 mm.; width, 25 mm.; thick- 
ness, 15 mm. 

Remarks.—This species is rarely represented in the Onondaga lime- 
stone of New Jersey, the only specimens observed being imperfect im- 
pressions of the exterior. These impressions, however, retain the 
characteristic surface markings of the species, and indicate a shell 
which was in no essential particulars different from the Onondaga 
and Hamilton representatives of the species in New York. The 
above description has been drawn up from New York specimens in 
the absence of satisfactory material in the New Jersey collections. 


ANOPLOTHECA ACUTIPLICATA (Con.). 


Plate LI., Figs. 14-17. 
See, also, pp. 377 and 383. 


1867. Leptocela acutiplicata Hall, Pal. N. Y., vol. VI., p. 365, pl. 


57, figs. 30-39. 
/ oO 


Description.—Shell plano-convex, subcircular or subovate in: out- 
line. Pedicle valve moderately convex, its greatest elevation near the 
centre; beak acute, incurved so that it points at about right angles 
to the plane of the valve and projects slightly beyond the brachial 
valve; marked by about nine strong, angular, simple, radiating pli- 
cations, the central one being somewhat depressed toward the front 
and bordered on each side by a larger one. Brachial valve flat or 
slightly convex, a little depressed medially, its plications similar to 
those of the opposite valve. Surface of both valves marked by a 
few rather strong, subimbricating lines of growth toward the margin. 

The dimensions of a nearly-perfect specimen are: length, 12 mm. ; 
width, 13 mm.; thickness, 4 mm. 

Remarks.—TVhis species is hardly distinguishable from A. flabel- 
lites of the Oriskany fauna. It does not grow as large as the usual 
representatives of the Oriskany shell, but it is doubtful whether the 
two species should be considered as distinct. 
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ANOPLOTHECA CONCAVA (Hall). 
See, also, p. 316, pl. XXXVII. 


Specimens of a small species of Anoplotheca, indistinguishable from 
specimens in the New Scotland beds of the Helderbergian series, have 
been observed in the Onondaga limestone at several localities. Hall, 
after first referring this Onondaga limestone shell to the Helder- 
bergian species,* afterwards established a new species for it, with the 
name camilla,t but the New Jersey specimens at least cannot be dis- 
tinguished from A. concava. 


MOLLUSCA. 
GASTROPODA. 
PLATYCERAS sp. undet. 


Fragments of capulid shells, which may be referred to the genus 
Platyceras, are occasionally met with in the Onondaga limestone, but 
no specimens perfect enough for specific identification have been seen. 


LOXONEMA sp. undet. 
Plate LI., Fig. 20. 


A few specimens of an elongate, coiled shell have been observed in 
the Onondaga limestone. All are too imperfect for identification, but 
may be referred provisionally to the genus Loxonema. 
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7 Pal. N. Y., vol. IV., pl. 52, figs. 13-19. 
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DESCRIPTION OF SPECIES IN THE NEWFOUNDLAND GRIT FAUNA. 
COELENTERATA. 
ANTHOZOA. 
ZAPHRENTIS sp. undet. 


In the Newfoundland locality of this formation specimens of horn 
coral are not of infrequent occurrence. All the specimens observed 
are imperfect casts of the cup, which retain neither specific nor generic 
characters sufficient for identification. All may be provisionally re- 
ferred to the genus Zaphrentis. The largest specimen observed has 
a maximum diameter of 45 mm. 


MOLLUSCOIDEA. 
BRACHIOPODA. 


STROPHEODONTA INEQUIRADIATA Hall. 
Plate LI., Fig. 22. 


1867. Stropheodonta inequiradiata Hall, Pal. N. Y., vol. IV., p. 87, 
pl. 11, figs. 24-31, pl. 13, figs. 6-11. 


Several specimens of a species of Stropheodonta from Newfound- 
land are evidently members of the species S. inequiradiata. All are 
poorly preserved, retaining the surface markings in a very imperfect 
manner, but the shells have the general form of this species, and it 
is believed that the identification is correct. The shells are subellipti- 
cal in outline, with the hinge-line equaling the greatest width, and with 
the pedicle valve strongly convex, almost subhemisphereic in form. 
The specimens differ from 8. concava in their smaller size and in the 
absence of the constrictions in front of the cardinal extremities. 
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ORTHOTHETES PANDORA (Bill.). 


Plate LII., Fig. 8. 
See, also, pp. 367 and 380. 


1867. Streptorhynchus chemungensis var. pandora Hall, Pal. N. Y., 
vol. IV., p. 68, pl. 4, figs. 11-19, pl. 9, figs. 18-25, 27. 


Some imperfect specimens of Orthothetes from the Greenwood lake 
locality may quite certainly be referred to the species O. chemungensis 
or some variety of it. Members of this,species are characterized by 
the nearly-flat pedicle valve, with straight hinge-line usually equaling 
the greatest width of the shell, with the cardinal extremities varying 
either way from rectangular, and often with a more or less distorted 
beak. The brachial valve is more convex than the other. Both 
valves are marked by fine, radiating coste, which increase by inter- 
calation and by bifurcation. The New Jersey specimens agree most 
closely with the illustrations of the variety pandora and may be re- 
ferred to that form without much doubt. 


CHONETES ARCUATUS Hall. 
Plate LI., Fig. 21. 


iSGre \Chonecves ancuata lal, Pale iN:) Yu vols DV. p. iid sol 20; 
figs. 7 a-f. 


Description.—Shell semi-elliptical or semi-circular in outline, the 
hinge-line straight, about equaling the greatest width; cardinal ex- 
tremities rectangular. Pedicle valve strongly convex, with a slight 
mesial flattening or depression, depressed toward the cardinal ex- 
tremities. In the internal casts the hinge-line is apparently crenu- 
late, the crenulations doubtless representing the bases of cardinal 
spines. A constricted line runs parallel to the front and lateral 
margins of the valve at a little distance from the margin, converging 
posteriorly to the beak; within this line the surface of the valve is 
somewhat elevated above the outer portion, the elevation being more 
conspicuous near the cardinal margin. Extending forward from the 
beak for about one-third of the length of the valve there is a low 
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median septum represented by a shallow groove in the casts. ‘The 
muscular scars are not well shown in any of the New Jersey speci- 
mens, but seem to resemble quite closely Hall’s figures of this species. 
Brachial valve not observed. 

The dimensions of an average specimen are: length, 15 mm.; 
width, 23 mm.; convexity, 5 mm. 

Remarks.—Because of the apparent crenulations of the hinge-line 
in the internal casts of this species, the specimens resemble members 
of the genus Stropheodonta, but these crenulations doubtless repre- 
sent the bases of cardinal spines. Internal casts of C. arcuatus from 
New York, illustrated by Hall, show similar crenulations. The con- 
stricted line in the internal casts is exactly as in the illustrations of 
typical specimens of C. arcuatus, and the muscular impressions are 
unlike any species of Stropheodonta, being closely similar, so far as 
they can be distinguished at all, to Hall’s illustration of C. arcuatus. 


SCHIZOPHORIA sp. cf. 8. STRIATULA (Schl.). 
Plate LII., Figs. 9-10. 


Several imperfect internal casts of a species of Schizophoria have 
been collected at Newfoundland. They are all too poorly preserved 
for certain identification, but have the general form of S. striatula or 
S. propinqua. The pedicle valve, however, seems to be too depressed 
for the latter species, and they may be doubtfully referred to 8S. 
striatula. 


AMPHIGENIA ELONGATA (Van.). 
Plate LIL, Figs. 6—7. 


1867. Amphigenia elongata Hall, Pal. N. Y., vol. IV., p. 383, pl. 
58 A, figs. 21-24, pl. 59, figs. 1-11. 


Description.—Shell subelliptical or subovate in outline, the length 
greater than the width, but the proportions variable. Pedicle valve 
the most convex, but in some individuals the two valves are nearly 
equally convex. The surface of the internal casts is smooth or is 
marked by rather coarse, more or less distinct, concentric lines of 
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growth. In the pedicle valve the dental lamella are united to form a 
spondylium, which is supported by a median septum, and in the in- 
ternal casts these dental lamellae and the median septum are repre- 
sented by slits. 

The dimensions of the best specimen observed, apparently a brachial 
valve, are: length, 40 mm.; width, 25 mm.; convexity, 7 mm. 

Remarks.—This species has been recognized at both the Newfound- 
land and the Greenwood lake localities, always in the condition of 
imperfect internal casts, upon which the characters are always more 
or less obscure. There seems to be no other species, however, than 
Amphigenia elongata with which the specimens can be identified. 


SPIRIFER MACROTHYRIS Hall. 
Plate LII., Figs. 1-3. 


1867. Spirifer macrothyris Hall, Pal. N. Y., vol. IV., p. 202, pl. 30, 
figs. 16-20. 


Description.—Shell large, subelliptical in outline, much wider 
than long; hinge-line nearly equaling the greatest width; cardinal 
extremities angular or a little rounded. Pedicle valve moderately 
convex, with a well-defined, rather shallow, rounded, smooth mesial 
sinus; cardinal area of moderate width, a little concave, sharply de- 
fined and extending to the cardinal extremities; delthyrium large, 
broadly triangular. In the internal casts the muscular impression is 
large and prominent. Brachial valve more convex than the pedicle; 
mesial fold prominent, subangular posteriorly and rounded toward 
the front. Surface of each valve marked by from six to ten rather 
broad, depressed, rounded, simple plications on each side of the fold 
and sinus. 

The dimensions of the largest specimen observed from New Jersey 
are: width, 98 mm.; estimated length of shell, 40 mm. 

Remarks.—The only specimens of this species which have been ob- 
served are very imperfect, but they seem to possess characters which 
belong to no other Spirifer than S. macrothyris. Some of the smalier 
individuals from Newfoundland were at first thought to represent the 
Oriskany species, S. murchisoni, but the pedicle valves are less strongly 
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convex and have less angular plications than that species, and they 
seem to agree essentially with the larger specimens, which exhibit more 
typically the characters of S. macrothyris. 


SPIRIFER sp. undt. 
Plate LII., Fig. 4. 


Description——A single, fairly well-preserved specimen of the 
brachial valve of a Spirifer has been observed from the Newfound- 
land locality which cannot be definitely identified with any of the 
described species. It is nearly semi-circular in outline, with the 
hinge-line equaling the greatest width and with angular cardinal 
extremities. The mesial fold is not greatly elevated above the 
general surface, and is marked along its median line by an angular 
furrow much deeper and wider than the furrows which separate the 
plications upon the lateral slopes of the valve. Each lateral slope is 
marked by eleven or twelve angular plications which become smaller 
and smaller toward the cardinal extremities. 

The dimensions of the only specimen observed are: length, 16 mm. ; 
width, 30 mm. j 

Remarks.—The peculiar feature of this species is the deep furrow 
along the mesial line of the fold. Spirifer pennatus Atw. frequently 
has a similar mesial furrow, but it is never so conspicuous as the 
furrows on the lateral slopes of the shell, and, moreover, the New 
Jersey specimen does not possess the extended hinge-line of that 
species. Spirifer consobrinus D’Orb. is another species which fre- 
quently has a furrow upon the mesial fold of the brachial valve, but 
the furrow is never so prominent as in the New Jersey specimen, 
and the fold itself is much more elevated in front. The finer surface 
markings are not preserved on the New Jersey specimen, so it cannot 
be determined whether or not it resembles S. consobrinus in this 
character. 
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CYRTINA HAMILTONENSIS Hall. 
Plate LII., Fig. 5. 


1867. Cyrtina hamiltonensis Hall, Pal. N. Y., vol. IV., p. 268, pl. 27, 
figs. 1-4, pl. 44, figs. 26-33, 38-52. 


Description.—Imperfect specimens of a species of Cyrtina occur at 
both the Newfounland and the Greenwood lake localities of this for- 
mation, which seem to be identical with C. hamiltonensis. The pedicle 
valve is subpyramidal in form, with a high, nearly-flat cardinal area, 
and in the internal casts a slit representing the median septum reaches 
from the beak more than half way to the front of the valve. The 
mesial sinus is well defined, smooth, rather shallow and rounded in 
the bottom, and on each lateral slope there are five or six simple, 
rounded plications. The brachial valve is depressed-convex, with the 
mesial fold flattened and but Jittle elevated above the general surface 
of the valve; the plications upon the lateral slopes resemble those of 
the opposite valve. 

The dimensions of the best pedicle valve observed are: length from 
beak to front margin, 9 mm.; width, 11 mm.; height of area, 5 mm. 

Remarks.—The only specimens of this species which have been ob- 
served are imperfect internal casts, but they exhibit the characteristics 
of this common Devonian species. 


ANOPLOTHECA ACUTIPLICATA (Con.). 
See, also, pp. 370 and 383. 


The specimens of this species in the Newfoundland grit do not differ 
materially from those found in the Onondaga limestone of the Dela- 
ware valley, except in being preserved in sandstone in the condition 
of internal casts. They somewhat resemble the Oriskany species, A. 
flabellites, but are constantly smaller. 
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MOLLUSCA. 
PELECYPODA. 
PTERINEA FLABELLA (Con.). 
Plate LII., Fig. 12. 


1884. Pterinea flabella Hall, Pal. N. Y., vol. V., pt. I., p. 93, pl. 14, 
figs. 1-21, pl. 15, figs. 1, 4-6, 8-10, pl. 83, figs. 11-12. 


In the Newfoundland locality several imperfect specimens of a large 
species of Pterinea have been observed, which seem to represent the 
common Hamilton species, P. flabella, of New York. In none of the 
specimens can the complete form of the shell be observed, but the 
shell is oblique, with a broad and nearly-flat posterior wing, the an- 
terior auriculation being destroyed in all of the specimens observed. 
The body portion of the left valve is subovate in outline and is marked 
with very coarse, rounded coste, with alternate finer ones, besides in- 
distinct, concentric lines of growth, these markings being identical 
with those of authentic specimens of P. flabella from the New York 
Hamilton shales. The height of the best-preserved specimen in the 
collection is about 40 mm. 


ACTINOPTERIA DECUSSATA Hall. 
Pilate oie. Ale 
1884. Actinopteria decussata Hall, Pal. N. Y., vol. Vey) Pte le go eas 
pl. 17, figs. 24, 28, pl. 18, figs. 1-15, pl. 20, fig. 19, pl. 84, 
fig. 4. 


Description.—Shell very oblique, with anterior and posterior wings ; 
the hinge-line straight, extending from beneath the beak to the ex- 


tremity of the posterior wing. The body of the left valve subovate in 


outline, anterior and basal margins regularly curved, the posterior 
margin from a little above the base, nearly straight to the beak; an- 
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terior auriculation convex, limited posteriorly by a distinct, broadly- 
rounded sinus, its anterior margin rounded; posterior wing large, 
nearly flat, rather sharply-defined by the posterior umbonal slope, its 
posterior margin concave and its posterior extremity angular. Surface 
of the left valve marked by moderately coarse, radiating coste which 
alternate more or less irregularly with finer ones, the alternation being 
more conspicuous upon the posterior portion of the shell; also marked 
by concentric lines of growth, which give to the surface a reticulate 
appearance. Upon the wings the markings are less conspicuous than 
upon the body of the shell. Right valve not seen. 

The dimensions of an average specimen are: height, 19 mm.; ex- 
treme length, 34 mm. 

Remarks.—This species has been observed only in the Greenwood 
lake locality, where it occurs quite commonly. The specimens are all 
internal casts, so the surface markings are not so conspicuous as upon 
the external surface of the shell. The proportions and general form of 
the specimens seem to be most like authentic specimens of the New 
. York Hamilton species, A. decussata, but none of the New Jersey 
specimens have been observed to attain as large a size as the larger 
individuals of that species, and the anterior auriculation is more con- 
spicuous than is usually, but not always, the case in the New York 
specimens. 


DESCRIPTIONS OF SPECIES IN THE FAUNAS OF THE MONROE SHALE 
AND BELLVALE FLAGs. 
MOLLUSCOIDEA. 
BRYOZOA. 
FENESTELLA? sp. undet. 
A few specimens of fenestelloid bryozoans have been collected from 
various localities in the Monroe shales of New Jersey, but none of 


them are in a proper state of preservation, even for accurate generic 
determination. 
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BRACHIOPODA. 


ORTHOTHETES PANDORA (Bill.). 


Plate LIII., Fig. 6. 
See, also, pp. 367 and 373. 


A few species of Orthothetes from Greenwood lake may be referred 
provisionally to the species O. pandora. The specimens are all imper- 
fect and much distorted, so that in all of them the characters are more 
or less obscure. 


CHONETES CORONATUS (Con.).? 
Plate LIII., Fig. 5. 


1867.. Chonetes coronata Hall, Pal. N. Y., vol. IV., p. 133, pl. 21, 
figs. 9-12. 


A few distorted specimens of a flat, subelliptical brachiopod shell, 
some of which seem to retain the bases of cardinal spines, may be 
referred with doubt to the species Chonetes coronatus. If the shell 
really possesses cardinal spines and is a true Chonetes, then its size 
and rather coarse, radiating markings correspond more closely with 
the characters of C. coronatus than with any other species of the genus. 
This identification must remain doubtful, however, because of the 
imperfection of the material for study. 


CHONETES sp. undet. 
Plate LIIL., Fig. 4. 


A single distorted specimen of a rather large species of Chonetes 
has been collected at the Greenwood lake locality. Its width along 
the hinge-line is 14 mm. and the length of the shell is 9 mm. The 
surface is marked by very finé, radiating strie, and from one end of 
the cardinal margin a spine, 6 mm. in length, extends at nearly right 
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angles to the hinge-line. Between this spine and the beak the bases 
of one or two additional spines may be detected. The characters of 
the shell are not well enough preserved to admit of its certain identi- 
fication, and in the great length of the outer cardinal spines it seems 
to differ from any of the described species of the genus from the 
horizon to which it belongs. 


CHONETES sp. undet. 


An occasional small, imperfect and more or less distorted specimen 
of Chonetes is met with in the Monroe shales of New Jersey, which 
resembles more or less closely some of the smaller Hamilton species of 
the genus in New York, but none of them are perfect enough for 
certain identification. 


CAMAROTOECHIA sp. undet. 


Occasional specimens of Rhynchonelloid shells occur in the Monroe 
shales of New Jersey, which doubtless represent some of the New 
York Hamilton species of Camarotechia, but none of the specimens 
ean be identified with certainty. From the locality north of the 
Clinton reservor a single specimen seems to possess the general form 
and proportions of C. sappho Hall, but the identification cannot be 
made with certainty because of the imperfection of the specimen. 


TROPIDOLEPTUS CARINATUS (Con.). 
Plate LYII., Fig. 2. 


186%. Tropidoleptus carinatus Hall, Pal. N. Y., vol. IV., p. 407, pl. 
62, figs. 2-3. 


Description——The New Jersey specimens of this species are all dis- 
torted and imperfect, but some of them retain characteristic features 
of the species. The shell is normally concavo-convex, but in nearly 
all cases the New Jersey specimens are crushed perfectly flat; the 
outline is subsemi-elliptical, with the straight hinge-line equaling, 
greater or less than, the width of the shell; the cardinal extremities 
are rounded or subangular; the lateral margins are straight or convex,. 
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rarely a little concave just in front of the hinge-line; the anterior 
margin regularly rounded. Pedicle valve convex, broadly subcarinate 
along the mesial line, from which the surface slopes to the lateral 
margins with a flattened convex curve; beak small; cardinal area 
rather narrow, its margins subparallel. Brachial valve nearly flat, 
or slightly concave, often with a narrow mesial sinus which becomes 
more conspicuous anteriorly. Surface of each valve marked by from 
eighteen to twenty, broad, simple, rounded plications, the median one 
on the pedicle valve being broader and more elevated than the others, 
with a corresponding broader furrow along the median line of the 
brachial valve. The plications are crossed by fine, concentric striz, 
and by a few stronger, imbricating, lamellose lines of growth. 

The dimensions of the best of the New Jersey specimens are: 
length, 14 mm.; width, 11 mm. 

Remarks.—The New Jersey specimens are all badly crushed and 
distorted, but some are sufficiently well-preserved to make the certain 
identification of the species possible. 


SPIRIFER AUDACULUS (Con.).? 
Plate LIII., Fig. 1. 


1867. Sgirifer medialis Hall, Pal. N. Y., vol. IV., p. 227, pli 33) 
figs. 1-25, pl. 38*, figs. 1-11. ie 


Description.—A few small, distorted, more or less imperfect speci- 
mens of a species of Spirifer from the outlet of the Oak Ridge reservoir 
seem to be referable to this common species of the New York Hamilton 
formation. The pedicle valve has a rather high, more or less concave 
cardinal area, with a moderately-incurved beak; the mesial sinus is 
sharply defined, angular toward the beak, becoming rounded anteriorly 
and is without plications; each lateral slope is marked by fifteen or 
sixteen simple plications. The brachial valve is less convex than the 
pedicle, with a well-defined mesial fold and with plications similar 
to those upon the opposite valve. The width of the largest and best- 
preserved specimen which has been observed in the collections is 19 
mm. along the hinge-line, which is the widest portion of the shell. 

Remarks.—Although the New Jersey specimens of this shell are all 
smaller than full-grown specimens from the Hamilton formation of 
New York, it is believed that they are specifically identical with them. 
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AMBOCOELIA UMBONATA (Con.). 


1867. Amboceha wmbonata Hall, Pal. N. Y., vol. LV., p. 259, pl. 44, 
figs. 7-18. 


Description.—Shell small, plano-convex, length and width nearly 
equal or a little wider than long; hinge-line a little shorter than the 
width of the shell; cardinal extremities rounded. Pedicle valve gib- 
bous; the umbo elevated; the beak rather large and incurved; mesial 
sinus narrow, distinct from the beak to the front of the shell; cardinal 
area high, concave. Brachial valve depressed-convex or nearly flat, 
sometimes concave towards the front and lateral margins. Surface of 
both valves smooth or with a few concentric lines of growth near the 
margin. 

The dimensions of the best specimen observed from New Jersey are: 
length, 3.5 mm.; width, 4.5 mm. 

Remarks.—The only specimens of this species which have been ob- 
served in the New Jersey collections are from the fossil locality in the 
Monroe shales near the shore of Greenwood lake. They are not at 
all common, and are found only in the condition of internal casts, 
which are usually distorted and poorly preserved. 


ANOPLOTHECA ACUTIPLICATA (Con.).? 


Plate LIII., Fig. 3. 
See, also, pp. 370 and 377. 


The internal casts of what seems to be a species of Anoplotheca are 
among the commonest fossils found in the Monroe shales at the Green- 
wood lake locality. The specimens in this condition do not seem to 
liffer materially from those found in the Newfoundland grit which 
have been identified as A. acutiplicata. All of the specimens are in 
an unsatisfactory condition for study, but this identification seems to 
be the correct one. 
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MOLLUSCA. 
PELECYPODA. 
ACTINOPTERIA sp. undet. 


A few fragmentary specimens of Pelecypod shells which evidently 
belong to the genus Actinopleria have been observed in the Monroe 
shales. None of them are complete enough for specific identification, 
but they resemble, in general, the New York Hamilton members of the 
genus. 


PALAEONEILO EMARGINATA (Con.). 
Plate LIII., Figs. 10-11. 


1885. Palwoneilo emarginata Hall, Pal. N. Y., vol. V., pt. L., p. 338, 
pl. 50, figs. 1-11. 


Description.—‘Shell of medium size or larger, subelliptical; length 
usually more than twice the height; basal margin gently curving or 
nearly straight from the post-inferior angle to the anterior end, where 
it is more abruptly rounded; posterior margin deeply sinuate. 
Cardinal line gently arcuate. Anterior end regularly and somewhat 
abruptly rounded. Valves regularly convex in the lower anterior 
half, becoming gibbous above. Beaks a little less than the anterior 
third from the end, and, except in the shorter forms, moderately 
prominent. Umbonal slope marked by a strong elevation or ridge, 
with a depression above it, which produces a marked emargination. 
The post-cardinal extremity, above this, is produced into a linguiform 
extension, which is sometimes angular, but usually abruptly rounded 
at the termination. Surface marked by strong, elevated, distant, 
lamellose, concentric ridges, extending the entire length of the shell, 
between which are very fine concentric strie. The intermediate strie 
become obscure or obsolete, according to the degree of weathering and 
nature of the matrix. 

“Five specimens measure respectively 22, 24, 26, 27, 28 and 40 mm. 
in length, and 12, 13.5, 16, 12 and 16 mm. in height.”—Hail. 
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Remarks.—The New Jersey specimens of this species have been ob- 
served only from the outlet of the Oak Ridge reservoir near New- 
foundland.. They possess the characteristic, regular, strong, lamelli- 
form, concentric ridges and the deeply-emarginate, post-inferior ex- 
tremity of the species, and the identification is more satisfactory than 
that of almost any other species collected from this horizon. 


PARACYCLUS ELLIPTICA Hall. ? 


1885. Paracyclus elliptica Hall, Pal. N. Y., vol. V., pt. I., p. 440, 
pl. 72, figs. 23-33, pl. 95, fig. 18. 


A single distorted and imperfect specimen of a pelecypod shell from 
the outlet of the Oak Ridge reservoir suggests Parucyclus elliptica, 
but the identification is necessarily uncertain. 


GRAMMYSIA sp. undet. 
Plate LIIIL., Figs. 8-9. 


At the outlet to the Oak Ridge reservoir near Newfoundland several 
specimens of Grammysia have been collected. All of them are dis- 
torted, and are too imperfectly preserved for certain specific identifi- 
cation, but they possibly represent more than one species. Some of 
them resemble the illustrations of G. alveata (Con.),* but the identifi- 
cation cannot be made with certainty. 

The members of this genus may be easily recognized by their robust 
form and by the coarse, concentric wrinkles of the shell. These New 
Jersey specimens are probably identical with some of the numerous 
forms which have been described from the Hamilton formation of 
New York. 


Lal Neey<, vol-) V.,, pt. L., Dp. 310; pl. GOs figs; loi, 
25 
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GASTROPODA. 


CYRTONELLA MITELLA Hall. 
Plate LIII., Fig. 12. 


1879. Cyrtolites (Cyrtonella) mitella Hall, Pal. N. Y., vol. V., pt. 
IT., p. 123, pl. 25, figs. 23-28. 


Description —‘Shell arcuate, subovoid, making altogether less than 
two volutions in the same plane; first volution very minute; the body- 
whorl rapidly expanding to the aperture, which is nearly circular; the 
peristome scarcely spreading; the shell carinate, and the casts obtusely, 
but distinctly, angular on the dorsum; apparently not sinuate or but 
slightly undulated on the anterior margin. Surface marked by regu- 
lar, sharply-elevated, subparallel, transverse strie, which are compara- 
tively distant (at least twice or thrice their width) near the apex and 
on the upper part of the outer volution, but become more crowded 
towards the front of the shell. On the upper part and sides of the 
shell the intermediate spaces are regularly cancellated by short, re- 
volving strie, which hardly rise so high as the transverse ones, giving 
the entire surface a pitted or finely-reticulate character. Approaching 
the margin the spaces between these strize diminish, as the result of 
the rate of growth in the shell, and they often become so crowded as 
to present the character of simple, undulating, granulose lines of 
growth. These striz are not sensibly curved in passing over the 
rounded carina. When the shell is partially exfoliated they give a 
lamellose-striate character to the surface.”—Hall. 

The dimensions of the best specimen observed in the New Jersey 
collection are: maximum diameter, 12 mm.; width of aperture, 11 
mm. 

Remarks.—This species occurs more or less commonly at the out- 
let of the Oak Ridge reservoir. The specimens are all internal casts, 
and the best-preserved ones closely resemble Hall’s illustrations of C. 
mitella, and it is believed that this identification is correct. . The sur- 
face markings described by Hall are, of course, absent from these 
internal casts, but upon some of them the transverse lines of growth 
may be detected, although they are never conspicuous. 
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STROPHOSTYLUS? sp. undet. 
Plate LIII., Figs. 13-16. 


Among the specimens collected from the Monroe shales of New 
Jersey there are several imperfect and distorted coiled shells, which 
are probably referable to the genus Strophostylus. In none of them 
are the characters sufficiently well-preserved for specific identification, 
and even the generic reference must be considered doubtful. 


ARTHROPODA. 
TRILOBITA. 
HOMALONOTUS DEKAYI (Green). 


1888. Homalonotus Dekayi Hall and Clarke, Pal. N. Y., vol. VILI., 
p. 7, pl. 2, figs. 1-11, pl. 3, figs. 1-5, pl. 4, figs. 1-6, pl. 5, 
figs. 1-10. 


At Sylvester’s Corners a single thoracic segment of a trilobite has 
been found in the Monroe shales, which is evidently a portion of a 
species of Homalonotus, and is probably the common New York 
Hamilton species of the genus, H. dekayt. 


PHACOPS RANA (Green). 
Plate LIII., Fig. 18. 


1888. Phacops rana Hall and Clarke, Pal. N. Y., vol. VIL., p. 19, pl. 
7, figs. 1-11, pl. 8, figs. 1-18, pl. 8 A, 21-33. 


Imperfect and distorted specimens of the head of this species have 
been found in some of the localities of the Monroe shale in New 
Jersey. The species may be recognized by its large and broad glabella 
without lateral furows. The specimen here illustrated is the best 
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one which has been observed, and it exhibits the characters of the 
species as well as they can be seen in any New Jersey specimen so 
far collected. The thorax and pygiduim have not been observed. 


DALMANITES sp. cf. D. ANCHIOPS (Green). 
Plate LIII., Fig. 17. 


1888. Dalmanites (Chasmops) anchiops Hall and Clarke, Pal. N. Y., 
vol. VIL., p. 59, pl. 9, figs. 1-6, 10, 12-13, pl. 10, figs. 1-14. 


A single specimen of the pygidium of a large species of Dal- 
manites has been collected at the Greenwood lake locality in the 
Monroe shale. It is imperfect and distorted, but seems to resemble 
D. anchiops more closely than any other species. The axis tapers 
rather gradually and is divided into fifteen or sixteen segments. The 
plure are flattened and are marked by about twelve segments. The ter- 
minal spine of the pygidium is not preserved in the New Jersey speci- 
men, but its posterior extremity is imperfect and the spine may have 
been destroyed. The specimen is in such a condition of preservation 
that this identification can in all events be considered only as pro- 
visional. 


Plates and Explanations. 


(All Figures Are Natural Size, Unless Otherwise Indicated). 
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Figs. 1-2. Two specimens. Newton, Locality 186 A. 
ORTHIS! INEWTONIENSIS( Mie SP scents cyerersisielsileicieicreeoiaene 118 
Fig. 3. The internal cast of a pedicle valve, showing the mus- 
cular scar. Locality 186A. (x2). : 
4. A similar, but larger pedicle valve. Same locality. (x2). 
5. The internal cast of a brachial valve. Same locality. 
(GOPNe 
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. A nearly perfect single valve, showing the peculiar surface 
markings. Newton, Locality 136A. (x2). 


AGRAULOS SARATOGENSIS: Woale@iecs.a-ee cies ceeee eee 118 
Fig. 
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A large, nearly complete cranidium, with profile in out- 
line. Blairstown, Locality 175 A. 

. A large free cheek. Same locality. 

. A medium-sized pygidium. Same locality. 
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PRY CHOPARTA JBLATRIY Mes iSPss-s'a ccicietoln cvevece crtherstene eee 116 
Figs. 10-11. Two cranidia of average size. Blairstown, Locality 175 A. 
(Geo) 
Profile view of cranidium, in outline. (x5). 
Pygidium of average size. Same locality. (x5). 
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Fig. 14. The occipital segment and spine of a specimen which may 
belong to this species. Blairstown, Locality 175 A. 
(x2). 
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Figs. 1-6. Dorsal and lateral views of three cranidia. Carpenters- k 
ville, Locality 341A. (x5). | Mu 

7. Dorsal view of an incomplete pygidium. Same locality. 
(x4). ae 

8. Transverse outline of the same. i 


OLENELEUS” LHOMPSONT 3 (Eales oie <tececueks creas eee ae 
Figs. 9-10. Dorsal views of two cranidia. Franklin Furnace. 
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Dorsal view of a nearly complete cranidium, with the 
profile in outline. Newton, Locality 136 A. 


. Dorsal view of a cranidium, with free cheek attached. 


Same locality. 

Dorsal view of a small pygidium, with profile in outline. 
Same locality. 

Dorsal view of a large, imperfect pygidium. Same 
locality. 

Dorsal views of three more or less incomplete free cheeks, 
probably belonging to this species. Same locality. 
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An imperfect free cheek. Newton, Locality 136 A. 
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. Dorsal view of an imperfect cranidium. Newton, Locality 


LIGAS (=2). 


PLRYCHOPAREAS NEWLONEINSIS s1s,(Spsic ss, sleislecetetetel eheteneuenerene 

Dorsal view of a cranidium. Newton, Locality 136 A. 
(x4). 

MICRODISCUS' 2: Spe UNG 25 se ie rel iden o ciel aeeeePeeen ree 


Dorsal view of an imperfect cephalon. Neivion, Locality 
HB aly VAG<e3)\e 

ANOMOCARE! SPARVUILAU.D.. SPss sacs eccitcrs cf cteteied-ic-) oe eeeeine 

Dorsal view of a cranidium, with profile in outline. New- 
ton, Locality 136A. (x4). 

PTY CHOPARFA SD: SUNGETS. si. /5, f,j0e) so etete etnerte ner demerateetaier = 


Dorsal view of a cranidium. Newton, Locality 136 A. 
(x 4). 
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PLATH IV. 


POLYGMRATAU SINISTRAY MUS Hos ore iiterratoiole ite ee aoe 

Vertical and profile views in outline. Columbia, Locality 
210 A. 

RAPHISTOMA (COLUNMBLAINAY Aly SDicrsmeiclarcssisias eile elenceete ioc 


Vertical and profile views of the type specimen. Colum- 
bia, Locality 210 A. 


. Cross-section of the peripheral angle, showing the thicken- 


ing of the shell. (WMnlarged.) 


ECCYLIOMPHALUS SUBELLIPTICA DN. Sp.....-..-2----- ee 


. View of the type specimen. Columbia, Locality 210 A. 


CGMURTOMENES SL NU ATU Seles WGaimVice eueecraler siciciietoke ts tetsitete ete 


. Lateral view of outer volution, with cross-section in out- 


line. Columbia, Locality 210 A. 


DAT MAINE AN) WERDP TOI) Clelamalversrcic/s is eberatsionetsrs slavatoretene 
A large brachial valve. Columbia, Locality 210 A. (x2). 
Two pedicle valves. Same locality. (x2). 
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A pedicle valve. Columbia, Locality 210A. (x2). 
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Two views of a pedicle valve. Columbia, Locality 210 A. 
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PLATE VY. 
PAGE. 
THE AMMO S  COLUMBLAINAS |Tv ESTD srw cle setsise sete loue raisers a 183 
A free cheek. Columbia, Locality 210 A. 
Dorsal view and profile in outline of a large cranidium. 
Same localhty. 
A perfect pygidium. Same locality. 
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Cephalon restored in outline from an incomplete free cheek. 
Columbia, Locality 210 A. 
Pygidium restored in outline. Same locality. 
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Lateral view of a weathered specimen, showing the septa 
and the slightly-curved shell. Columbia, Locality 
210 A. 

Cross-section of another specimen partially restored. This 
is probably a distinct species from the last. Same 
locality. 
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PLATE VI. 
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A specimen of rather large size. Jacksonburg, Locality 
iene? 


RECEPTACULITES OCCIDENTALIS Salt.............. Mouces O% 


Weathered section of a nearly complete, subcircular speci- 
men. Near Stillwater, Locality 153 A. 

Weathered surface, showing the arrangement of the termi- 
nations of the spicules. Near Springdale, Locality 
156 A, 

Weathered surface with projecting spicules, the condition 
in which the species usually occurs. Same specimen 
as last. 


ROMINGERIA ? TRENTONENSIS Nl. SP......-.00 20020200: ; 
A weathered specimen partially restored. Near Still- 
water, Locality 153 B. 
STREPTELASMA CORNICULUM Hall............... Se 
A large specimen. Jacksonburg, Locality 174 A.” 
An average-sized specimen. Jacksonburg, Locality 174 A.“ 
ACTINOSTROMA TRENTONENSIS Nl. Sp.....-.--..-0ceesees 


A weathered section, showing the usual appearance of the 
species. Jacksonburg, Locality 174 A. 
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PLATE VII. 


MYCLORORA. BIMEENGST: INICH-oommemeeeee sae aati Pet 
1-2. Transverse and yertical sections of the species. Jackson- A 
: burg, Locality 174A. (x5). 

ACTINOSTROMA TRENTONENSIS 0. Sp........-.-- moon yee ts 

3-4. Transverse and vertical sections of the species, showy 
the minute structure. (x45). 
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5. Longitudinal section of a specimen. Near Beaver Run, 

Locality 79 A. (x24). 
PEPVENOPORTNAD HD NMG TRAD A (ELalll)) es ewe aye eretenersiciste atone 
6. Obverse side of a specimen. Near Beaver Run, Locality 


SNARE (XL). 
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PLATE VIII. 


PAGE. 
PRASOPORA SIMULATREX® ULri Ch reeyetclele lector spake Wieupvele 140 
1-2. Tangential and longitudinal sections. (x 24). 
3. Section through a depressed-hemispherical zoarium. Jack- 
sonburg, Locality 174 A. 
MONODREYPANGIOBOSIA. Ty iSPeerciers aceeve Wiel cls) sieieiseenel Chemie noleneione 142 
4-5. Tangential and longitudinal sections. Near Beaver Run, 
Locality 79 A. (x24). 
6. Section through a subglobular zoarium. Same locality. 
RAMNED IGT YWA ESPs ull Meta. sire, avars.5 sinc sscyaeherte) ci-retete totale oe 148 
7. An incomplete zoarium, showing method of branching. 
Drake’s Pond, near Newton, Locality 136 B. 
8. Tangential section. Same specimen. (x 24). 
9. Vertical section. Same specimen. (x 24). 
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Figs 1-2 
Figs. 3-4 
Figs 5-6 
Fig. u 
Fig. 8 
Fig. 9. 
Figs. 10-11. 
Fig. IPs 
1. 
Fig. 14. 
15 
Fig. 16. 


Figs. 18—21. 


Wigs. 22-24. 


. Vertical views of two brachial valves. 


5. A brachial valve. 


. A small pedicle valve. 


PLATE IX. 


ORBICUEOIDEAS LAMETROSIAL) (Ela linn iaenstee were tertertalsty 

. Vertical and lateral views of a nearly perfect brachial 
valve. Jacksonburg, Locality 174A. (x2). 

SCHIZOCRANTAUREEOS A: (Ela) iaeemineieinicie eiaicicieeheereieeee 


Jacksonburg, Lo- 
cality 174 A. 


ORBICULOIDHANY Spa Indet. eee eae eae 


5. Vertical and lateral views of an imperfect brachial valve. 


Near Branchville, Locality 75 A. 


. An incomplete valve. Near Beaver Run, Locality 79 A. 
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8. A nearly perfect valve, partially exfoliated. Jacksonburg, 


Hocatity 174 A. (2). 


CRANTA: (Sp?) undetis.:.2,. as oe ee OPC OE ne een 


A complete brachial valve. 
T9 A. 


Near Beaver Run, Locality 


LINGULASMA, GALENE NSIS) (Wi 6c Siena cence scenic 
Vertical and lateral views of the internal cast of a brachial 

valve. Drake’s Pond, near Newton, Locality 136 B. 
RANEVNES QO ULNA “Ady THRINACHAgH GE mms) eee eee eleanor 


View of a nearly complete pedicle valve. 
Locality 174A. 
Profile of the same specimen in outline. 


Jacksonburg, 


PLECTAMBONLTES  SHRICHUSIUSOWA) Eee EEE EE eErere 


A nearly perfect, large pedicle valve. 
Locality 79 A. 


Near Beaver Run, 
Jacksonburg, Locality 174 A. 


STROPHOMEN A, ENCURVARAN (Sheps)seemieee eee ean 
An imperfect brachial valve. Jacksonburg, Locality 174 A. 
Same locality. 

ORTHIS  TRICENARTAN Conrad ee ieee eee ee 
Brachial, lateral, pedicle and posterior views of a nearly 
perfect specimen. Jacksonburg, Locality 174 A™ 
PLECTORTHIS) PLICAREE TAS (GElall) emer eee 


Pedicle, lateral and anterior views of a nearly complete 
specimen. Near Beaver Run, Locality 79 A. 
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Balas ha PLATE IX.— (Continued.) pene 
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PLATYSTROPHIA BIFORATA (Schl. ys s Ree RE ie 


Figs. 25-28. Brachial, pedicle, lateral and anterior views Ag a mnie 
specimen. Near Beaver Run, Locality 79 A. 


; DINORTHIS PECTINELLA (Hmm.)........ i ze Spo ee esis 
Fig. 29. A pedicle valve. Drake’s Pond, near Newton, Locality 
136 B. s 
30. A brachial valve. Same locality. 
(400) 
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PLATE X. 


DAT MANET ACTH S LUD TN ARAM (dele) iarcie 4 ety sialaiel sere eictenene 


. A pedicle valve. Jacksonburg, Locality 174A. (x2). 


A brachial valve. Jacksonburg, Locality 174A. (x2). 


DAT MAND EM AG SUBANO UAm Aun (( Cons) eminem nies rennet setter 


A brachial valve. Jacksonburg, Locality 174 A.° 


. Posterior view of a complete specimen. Same locality. 


SCENIDIUIN “AUTHONENSIS, (Sarduaeeeas: + ccice mick onienieioe 


. A brachial valve. Jacksonburg, Locality 174 A* (x2). 
. A nearly complete pedicle valve. Same locality. (x2). 
. Profile of the same in outline. (x2). 


CAMARELLA TNORNATA, Th. SP... ccc cae ccc wae we eon wa ae 


. Pedicle, brachial and lateral views of a complete, large 


specimen. Hainesburg, Locality 192 A. 


PARASTROPHIA HEMIPLICATA (Elall) =. oak cis nie ee celciale 
Brachial, pedicle, anterior and lateral views of a com- 
plete specimen. Drake’s Pond, near Newton, Locality 
136 B. 
RHYNCHOTREMA INAEQUIVALVIS (Castel.).............. 
Brachial, pedicle, anterior and lateral views of a complete 
specimen. Jacksonburg, Locality 174 A. 
REWNCHOTREMA DEN DATAS (Ela) ))ine scrctaeie cicicccie tistereselets 
Pedicle, brachial, anterior and lateral views of a complete 
specimen. Jacksonburg, Locality 174 A. (x2). 
ZYGOSPIRA) RECUBVIROSTRA™ \Ghiallli)h cr aeyetececierarel cleteieierneie 
Brachial, pedicle, anterior and lateral views of a complete 


specimen. Jacksonburg, Locality 174 A. (x2). 


TZYGOSPIRA NICOLGETD «(Weeds Ss)i ie seo teehee cievere 


. Brachial, pedicle, anterior and lateral views of a complete 


specimen. Near Beaver Run, Locality 79 A. (x4). 


> (401) 


156 


158 


159 


159 


161 


161 


Yeon. Survey or N. J.—1902. PALEONTOLOGY. PLATE X. 


TRENTON. 


ca * (a 
P| 7 
‘ 
ne 7 ee 
A 
mine 5 = : 4 
er 
, A‘ ¥ 
pa 
es kat | a 
. i 
* \ a 
w 7 AD 
‘fe 
‘ a 
, - 
, BT, \ , 
l ! 
\ Ps 
‘ i ! ie 
{ 2 
- ve 
: ‘ 
a 
{ f 
' 
~ 
*, 
t 3 =) 
> 
4 
. 
. 
¢ . 
4 . 
iy 
\ & 
. r 
K r- 
* ~ 
f ‘ 
mil 
» 
{ + : 
Fi la 2 
G ‘ 
hp ” i ' 
De ‘ ayy 
‘ 
= 
Fe 
i Ms 1 
ul 
ny 


rl ve 


Fig. 


Fig. 


Figs. 10-11. 


Fig. 


Fig. 


ho 


it) 


On 


or) 


“I 


16 
(402) 


PLATE XI. 


CLENODONDASINAS UA (Eien) ll) preroeienenatoneeey sieueis ave reiecer sete aia as 
. The internal cast of a large right valve. Near Iliff’s 
Pond, Locality 137 A. 
Wit nE CAN SUBORBICULARIS! Nal Spipennerseieciecieaslereieieiarcion 
A nearly complete left valve. Jacksonburg, Locality 
174 A. 
GYRRODON TAN CANADENSIS bill see esieieialsieieiareiieieieiiete 


. An incomplete right valve. Jacksonburg, Locality 174 A.“ 


VA EOC Do SLOMsN UMNO GUN (USE) cooacmoosoduseduboabe 
. A nearly complete right valve. Jacksonburg, Lecality 
174A” 
ORTHODESNAN CANAL ICULATUNMUODICh erectile aici 
. View of the right side of a nearly complete internal cast. 
Jacksonburg, Locality 174 A.*® 
GUINEAMEYAN TR WIN CAM Oi AGs Wilis1 Chaar teneei ene re te irene 
. A nearly complete right valve. Jacksonburg, Locality 
174 A. 
CYR TODONTASERLELENG Sia Uilisl Chenin anne eee eran 
View of the right valve of a nearly complete specimen. 
Drake’s Pond, Near Newton, Locality 136 B. 
IMODIOLOPSISMDEPRESS Anais peer snieieicienie ieee ieee renee 


A complete right valve. Jacksonburg, Locality 174 A.“ 


MODIOLOR SESE SE RSM YEN SLO en Se ciete tals =silel-leleielialerlesienelielels 


A complete right valve. Jacksonburg, Locality 174 A2 


MODIOLOPSISM Sp aU Get eee cls Serie eke ei eee ee ol oe eal 


Two right valves. Jacksonburg, Locality 174 A 


MODTIOLOPRSISH Spe ia de tvs a reashay aac oucvey cuencuicvese Srekoneuaiel Stoke vors 

. A small left valve, possibly M. jerseyensis. Jacksonburg, 
Locality 174 A.? 

MODIOLOPSIG HAR Aue (CONS) reciente re ieee 
. A right valve. Jacksonburg, Locality 174 A. 
. A left valve. Same locality. 
. Another right valve. Same locality. 

CHIDOEHORUS NEGEHCTRUS) Elan errae cieeniererieinieeiaiaen ee 


. A left valve. Jacksonburg, Locality 174 A.° 
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Fig. 


Figs. 


17. A complete right valve. Jacksonburg, Locality TAS vd a 


18-22. Views of several specimens referred to this species pro- 


23. A nearly complete left valve. Jacksonburg, Locality 
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CTENODONTA JERSEYENSIS Dl. SP... 22.00 ce.eeeee cesses 


A 


CTENODONTA LEVATA (Hale rei yej <tr e <a ate eee 


visionally. Jacksonburg, Locality 174A. 


GONIOPHORA CARINATUS ECAH R00) eee iG 


174 VAr8° : ) an, 
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PLATE XII. 


ARCHINACELLA PATELLIFORMIS (Hall)................. 


2. A dorsal and a lateral view of a nearly complete specimen. 


Jacksonburg, Locality 174 A. 


PROTOWARTEHTAY CAN CHET AMA) (Le) peyeteyersterclctencls) ebeleioneret 


. Dorsal view of a large specimen, showing the transverse 


wrinkles near the aperture. Jacksonburg, Locality 
ITZ. A. 


. Dorsal and lateral views of a smaller, nearly complete 


specimen. Same locality. 


CYRTOLITES ORNATUS var. MINOR U. & S............... 


. Dorsal and lateral views of an incomplete specimen. Jack- 


sonburg, Locality 174 A. 


OXYDISCUS!) SUBACUDUS) Ulrich eamee cence one scence 


. Two views of an incomplete specimen. Near Springdale, 


Locality 156 A. 


BUCANTAUEUING LENRONS) a (Him) ie en rrenensiare ese en ae 


. Lateral view of an average-sized specimen. Jacksonburg, 


Locality 174A.” 


. Dorsal view of a smaller specimen. Same locality. 
2. The surface ornamentation much enlarged. 


ECCYLIOMPHALUS CONLIGUUS! Ulrichwes ss) 1) = lei sae 

Three views of a complete specimen. Jacksonburg, Lo- 
cality 174 A. 

PHRAGMOLITES COMPRESSUS Con..............-.--.---- 

Two views of an incomplete, somewhat distorted specimen. 
Jacksonburg, Locality 174A. 

THERANODAGBINORSAT AG (Lal) meee eit aera errno 

Two views of an incomplete specimen. Jacksonburg, 


Locality 174 A. 


ECCYLIOMPHALUS TRENTONENSIS (Comn.)............... 


21. Two views of an incomplete specimen. Jacksonburg, 


Locality 174A. 


RAPHISTOMAY PERACUMUM UM aciSceleen ae cisternae oieiole 


. Two views of an incomplete specimen. /J/acksonburg, 


Locality 174 A.° 


TLOSPIRAW MTC UE Al) CEA) Ra nea ence aeie aero 


. Two views of a nearly complete specimen. Jacksonburg, 


Locality 174 A. 
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Figs. 26, 27. 


Fig. 


Fig. 


Figs. 31, 32. 


Fig. 


Fig. 


Fig. 


29. 


30. 
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PLATE XII.—(Continued.) 


HOLOPEA) SYMMBTRICA: /Elalllancasorwelcin ae ene ok 

Lateral views of two incomplete specimens. Jacksonburg, 
Locality 174 A. 

LOPHOSPIRAUMEDTALTS# UW. cGo auc crete 5) «1 ae earl st ie iereiotels tee 

Lateral view of a nearly complete specimen. Jackson- 
burg, Locality 174 A. 

HORMOMOMA SAT DERI, (Wilt Chee eepia creas sycicis, Sexe ecst hehohene 

Lateral view of an incomplete internal cast. Jackson- 
burg, Locality 174 A. 

HOLOPEHA, PARVUDAy LT Chaten Me coe cha etiste a cho eee 


Lateral view of a nearly complete specimen, a partial in- 
ternal cast. Jacksonburg, Locality 174A. 


Two views of an incomplete specimen. Jacksonburg, Lo- 
cality 174A. 


CYCLONEMA MONTREALEN SIS billy 22 a tailed oasetekelereisione 


Lateral view of an incomplete specimen. Near Branch- 
ville, Locality 75 A. 
LOPRHOSPIRACOWEND (Wi 86 a5 oe cress elles ts love isle eve onenenotetae 


Lateral view of an incomplete specimen. Jacksonburg, 
Locality 174 A.*° 


Dorsal view of a fragmentary specimen. Jacksonburg, 
Locality 174 A. 


(405) 


181 


183 


187 


186 


181 


179 


Grou. Survey or N, J.—1902. PALEONTOLOGY. PLATE XII. 


TRENTON. 


iy 


Fig. 


Fig. 


Figs. 


Figs. 


. 


= 


4) 


o), ak). 


ula Wea B24 


15-15. 


16. 


(406) 


PLATE NIII. 


ORTHOCERAS, TENUISTRIATUM (Elall)--2 yee. creas 5 


A large specimen, showing the longitudinal banding of the 
shell. Jacksonburg, Locality 174 A.” 


. A small fragment, showing the transverse markings of the 


shell. 


ORTHOCERAS) LENUMEE xt wintan lai) erertene sis = cysts yansteleslenene 


Lateral view of an incomplete specimen retaining the deli- 
cate surface markings. Jacksonburg, Locality 174 A. 
Surface markings of the same, much enlarged. 
CAMEROCERAS PROTEIFORME (Hall)..............-..-.. 
A fragment of a small siphonal cast. Near Springdale, 


Locality 156 A. 


ORTRMOCERAS (Spi Ud Glasierereersiaieieven stelle: obaicr siicneiel Seely eitskeaeusuereee 


. Jacksonburg, Locality 174 A. 


CONULARIA TRENTONENSIS Hall........ Stheketvate ter eae 

A nearly complete specimen. Jacksonburg, Locality 
De A 

Surface markings of the same, much enlarged. 

CHILTON SP oi cave tche melee si oicirs ier sticirel oi isiieitesieteusus) sr eflayeta enhanc ven cameras 

Two views of the only specimen observed. Jacksonburg, 
Locality 174 A. 

PEPER DIETAV OA B Ula M Risa (COMME cer scr aretate) aches cP enoie ct stctosere loners 

Views of a left and a right valve. Near Lliff's Pond, Lo- 
cality 137 A.’ 

TRPERDITHRIGA ORNATAY 1. SPs e/-/sichoieye cletele aisha edie ay ae bagels 

Left, right and ventral views of a complete specimen. 
Near lliff's Pond, Locality 137 A... (x8). 

BHURVCHILINA, OCULINERAy Me (SPti cies cccuclerseisrs hil cate cerovesers 

View of a left valve. Near Iliff's Pond, Locality 137 A.* 
(Se 

EURYCHILINA JERSEYENSIS Nh. Sp...... Sheen star Bans 5 Sietene 


View of a right valve. Near Iliff's Pond, Locality 137 A.* 
(x8). 
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PLATH NIV. 


PVARPUNA OLDAWEINSIS ysis) Ree aietercteritetevan cia caelleneaa eee 


. Dorsal view of an incomplete head. Jacksonburg, Lo- 


cality 174 A. 


. Impression of the marginal border of the head. Same 


locality. 


TRIN UCLEUS| CONCHNTRICUS (Maton) s. 2.2). 44-1 -)s selere eae 


. Dorsal and anterior views of a nearly complete head. 


Jacksonburg, Locality 174 A.” 


TSOTHEUS! GIGAS Me cINaiy te cueveteons crane fells raust stoi reicehs fererciieist onees 


A small, complete individual (after Clarke). 

A small, incomplete pygidium. Jacksonburg, Locality 
TLA. 

A large, nearly complete free cheek. Near Beaver Run, 
Locality 79 A. ; 


BUMASTIUS TRENTONENSIS (Himm.).................;.. 


A nearly complete individual with the head crowded out 
of place. Jacksonburg, Locality 174 A.” 
A complete cranidium, partially exfoliated. Same locality. 


. A larger, incomplete cranidium. Jacksonburg, Locality 


LT4 A. 


. A nearly complete pygidium. Jacksonburg, Locality 


Ths ALO 


. A small, complete pygidium. Near Iliff's Pond, Locality 


DOrAte 
A complete free cheek. Jacksonburg, Locality 174 A.* 
DOINONSMM OS TUDAINSWSINSAITINS) Tay Kdgu6 cad ondoeon0 eo 00605 


The cranidium and pygidium of an individual, with frag- 
ments of the thoracic segments. Hainesburg, Locality 
192 A. 


IOUS AMOS) IILGOINICEMMOS Ih Sse boas doasangaccocccab ead 


15. A complete pygidium, slightly distorted. Near Springdale, 


Locality 156 A. 


IDI COIS CONG GIHISNAAVINISIUS) ly Kyo ddlo odo ocodloorucdudaac 
An incomplete pygidium. Jacksonburg, Locality 174A. 
(407) 
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PLATE XIV.— (Continued. ) 
PAGE. 
PROETUS LALIMGARGENA TUS) le SDaciet te en lene cae chores aie 195 


. Dorsal and lateral views of a nearly complete cranidium. 


Jacksonburg, Locality 174A. (x2). 
Dorsal view of the same, natural size. 
A complete free cheek. Same locality. (x2). 


21. The same. Natural size. 


2. A complete pygidium. Jacksonburg, Locality 174 A." 


(6x2) 


. The same. Natural size. 


Restoration in outline of the complete head. (x2). 


. A large pygidium which doubtfully belongs to this species. 


PTERYGOMETOPUS,2 Spy UNGeh wala sae leeieeare ee tener ere 


An incomplete free cheek, differing from other representa- 
tives of this genus in its elongate genal spine. Jack- 
sonburg, Locality 174 A.“ (x2). 


. The same. Natural size. 
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. Dorsal view of a nearly complete cranidium. Jackson- 
burg, Locality 174A. (x2). 

. Dorsal view of the same. Natural size. 

Lateral view of the same in outline. (x2). 

. A nearly complete free cheek. Jacksonburg, Locality 

TA (oe Pe 

. A complete pygidium. Same locality. (x2). 

. The same in outline. Natural size. 

. Restoration in outline of the complete head. (x2). 


a oo DO 


a1 Ol 


CYPEFASPIS/ | TRENTONENSIS) Ds | SP cies aenereaeie eerie 19 


Le 


Fig. 8. Dorsal view of a nearly complete cranidium. Jackson- 
burg, Locality 174 A.° 
9. The same in outline. Natural size. 
10. Lateral view of the same in outline. (x2). 


ARGHSETUBERCULATUS Ts. Sa. - he eee Cen 199 


Fig. 11. Dorsal view in outline of a nearly complete cranidium. 
Near Iliff’s Pond, Locality 137_A.* 
12. Dorsal view of the same. (x2). 
13. Anterior view of the same. (x2). 


BRONTEUS LUNATUS: Dill knee nee eee econo 198 
Fig. 14. A large, incomplete pygidium. Sulphur Springs, Mo. 
Pal. Coll. Walker Museum, University of Chicago, 
No. 5,879. 
15. A small, but complete pygidium. Jacksonburg, Locality 
LVL A. 
16. A complete individual (after Billings). 


PLATYMETOPUS TRENTONENSIS (Con.)................. 200 


Figs. 17-19. Dorsal, anterior and lateral views of a nearly complete 
eranidium. Drake’s Pond, near Newton, Locality 
136 B. 
20. An hypostome which possibly belongs to this species. 
Jacksonburg, Locality 1744. 


ODONTOPEEURAY PAR VUI Als OWialen) steele eietsiepeieien iyo 201 


Fig. 21. Dorsal view of a nearly complete cranidium. Jackson- 
burg, Locality 174. (x2). 
22. Lateral view of the same in outline. (x2). 


CALYMENE SENARTAY Conte enna coat iiceoeneiaat 203 


Fig. 23. Posterior view of a complete pygidium. Jacksonburg, 
Locality 174 A. 
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PLATE XV.—(Continued.) 


PSEUDOSPHAEREXOCHUS TRENTONENSIS Clarke...... eet! 


Figs. 24,25. Dorsal and lateral views of an incomplete eeiatiiaent Le 
Jacksonburg, Locality 174 A.° y 


ENGRINURUS, TRENTONENS!S Wale... . 5. =<2-s<s 3-2 | 
Fig. 26. Dorsal view of a nearly complete pygidium. Jacksonburg, 


Locality 174 A™ (x2). 
27. The same in outline. Natural size. 


CERAURUS PLEUREXANTHEMUS Green............ Pee 
Fig. 28. An incomplete cranidium. Jacksonburg, Locality 174 A.° — 


PTERYGOMETOPUS CALLICEPHALUS (Hall).............. 


Fig. 29. An incomplete head. Jacksonburg, Locality 176 A. 
30. A complete pygidium. Same locality. 
351. A nearly complete pygidium of larger size. Jacksonburg, 
Locality 174 A 
32. A complete individual (after Billings). 


Fig. 33. An incomplete pygidium. Jacksonburg, Locality 174 At 
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PLATE: XVI. 


CORNULITHS Sp. UNGEet2s qeyereeicici sie Danaher eke Farce es : 


. Sussex, Locality 444. 


PLECTAMBONITES ‘SERICEUS. (Sow.))........:.+-2--+--5 a) 

Two incomplete and somewhat distorted specimens. Sws- 
sex, Locality 44 4. 

DALMANE DEGAS LHS TUDIENAR TAU (allel) peice cuecetyereieci eis snsitieuere j 

An incomplete pedicle valve. Susser, Locality 44 A. 


Internal cast of a brachial valve. Same locality. 


PLECTOREHIS PLICATETME Ay (eLallli\ien creveiericlcteleieie ayete saiene nr 


. An incomplete pedicle valve. Sussex, Locality 44 A. 


DIPLOGRAPTUS FOLIACEUS (Murch.)............ Lie Ae 


A single stipe. Natural size (after Hall). 


DIPLOGRAPTUS ANGUSTIEOLIUS (Eall)) 72. see cicero 


A single stipe (after Hall). (x2). 


. A portion of the same still further enlarged (after Hall). 


DICRANOGHAPRUS  RANTOS US ni (UevallllU)ieie cuottolene atelsiene te kensienets 


. A small specimen, showing the bifureation of the stipe 


(after Hall). 


). The same enlarged (after Hall). 


GORYNOIDES CATACUBARIS) NiGhia jones cc ose = oe + ee cise 


. A complete stipe (after Nicholson). 
. The same enlarged (after Nicholson). 


CLIMACOGRAPTUS PHYLLOPORUS Gurley................. 


. Views of two stipes (after Gurley). (x2). 


LASIOGRAPTUS) MUGRONATUS ((Elalll)cneG act cries 


A single stipe (after Hall). 


. A portion of the same enlarged (after Hall). 


RELEOGRAPTUS: GEENTEZTAN US) delalllis cis crepsue otieaterateie stone = 


. The type specimen (after Hall). (x2). 


GCOBNOGRAPTUS GRACIAS CELall) nereudeikalethetetete tere loli a6 


A yery large colony (after Hall). 
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PLATE XVII. 


RAVOSEFES' CORRBUGATUS ESP ssa reilend rye cieicicnetenaceav ae onan 
A portion of a corallum. Flatbrookville, Locality 109 B. 
A portion of the same enlarged. 

FAVOSITES PYRIFORME Hall...... 55 Bi RO NSIOI Erciceo by Senet 
Vertical section through a small corallum. Nearpass 

section, Locality 2A.” 

Longitudinal and transverse sections of the same (x2). 
HALYSITES, CATENUDARTA “(luinme)h. te o-oo sake recy Ses 


Cross-section of a portion of a corallum. Nearpass sec- 
tion, Locality 2A.” 

Longitudinal and transverse sections of two corallites of 
the same. (x5). 


ZAPHRENUTSS Spe WG ete orci ses teicle sicsherslenveus RCO ae Severe 

Lateral views of two specimens, probably representing 
different species. Nearpass section, Locality 2A.” 

DIPHYPHYLLUM INTEGUMENTUM Barrett............... 

Cross-section of a corallite. Nearpass section, Locality 
Oe Arse (G2). 

PRISMATOPHYELUM —ENEQUALIS “(Hialll)iis... x2 ss-eceerte 

Transverse and longitudinal sections of a portion of a 


corallum. Nearpass section, Locality 2 A.” 


CLADOPORA RECTILINEATA ‘Simpson. 4... --b oe sake 


. Three fragmentary branches. Nearpass section, Locality 


gan 
A portion of a branch enlarged. Name locality. 
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PAGE. 

MONOLRYPA: (CORBUGARAS, Ne (SPecievsiecucie cue stele: sielel tare ion 223 
A large, subhemispheric zoarium. Nearpass section, Lo- 

cality 2A. 
Two tangential sections, showing variation in the size of 

zoccia. Same locality. (x 24). 
A vertical section from the inner portion of a zoarium. 

Same locality. (x 24). 
A vertical section from near the surface of a zoarium, 

showing the more abundant diaphragms. Same 

locality. (x 24). 
ESCHAROPORAY SSEEUIRTAUINIA® UsnuSPDssh arco ciclc eee cle cheiolciereherene 225 


A tangential section, showing the form of the zowcia in 
both their procumbent and erect portions. Nearpass 
section, Locality 2A.° (x24). 

A vertical section of the same. (x24). 
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PLATH XIX. 


PTILODICTYA FRONDOSA Th. SPe. ck wie te ele ee ce we 


Vertical and tangential sections. Nearpass section, Lo- 
cality ZAS (x24). 


. Views of two zoaria, separated along the mesothecal layer. 


Same locality. 


PHABNOPORA PLATY PHYLA is ANUS.) + c6 ste) sieteie eels euerenen ene 


One of the type specimens, separated along the mesothecal 
layer. Pal. Coll. Walker Museum, University of 
Chicago, No. 641. 


. Tangential and vertical sections of the same. (x 24). 


ESCHAROPORA SITLURIANA VT. SP... eee eee ce ew eee 


Two incomplete zoaria, separated along the mesothecal 
layer. Nearpass section, Locality 2A.” 
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Fig. 


Fig. 


Fig. 


PLATH XX. 


PAGE 
STROPHMODON TAY BIPARDVDAGIN aa e iain eileisies el 226 
1 A nearly complete pedicle valve. Nearpass section, Lo- 
cality 2A. 
2. The interior of an incomplete brachial valve partially ex- 
foliated. Same locality. 
3. A nearly complete pedicle valve, showing mucronate ex- 
tension of the hinge-line. Same locality. 
4, Internal cast of a pedicle valve. Same locality. 
5. Surface markings enlarged. Same locality. 
ORTHOREE TES) DECKHRENSLS a Man Seater tertile aires 229 
6. A nearly complete brachial valve, with profile in outline. 
Nearpass section, Locality 2A. 
7. A nearly complete pedicle valve. Nearpass section, Lo- 
cality SA. 
ORTHOTHETES INTERSTRIATUS (Halll)... ........:..-..- : 229 
8-9. A pedicle and a brachial valve. Nearpass section, Lo- 
cality 2A.” 
WH MVMIINVA, TIEKONMATOMOOVAIGS) (WWE co cobolocodtoecouuscads 228 
10. An incomplete pedicle valve. Nearpass section, Locality 
QvAR 
CHONETES! JERSEYENSIS Wellerie gee csssee ss oecese cee. 230 
11. A small pedicle valve. Nearpass section, Locality 8A. 
12. A large, incomplete pedicle valve, showing spine bases and 
curved ribs. Nearpass section, Locality 24.8 
13. A small pedicle valve, showing spine bases. Nearpass 
section, Locality 8 A. 
14. A similar pedicle valve. Nearpass section, Locality 2A. 
15. A large brachial valve. Same locality. 
16. A large pedicle valve. Same locality. 
PHN DAMER US CLR CUICARTSE Isis S10 yarensp etn eieiana saat ae auee ne Dae 
17-19. Three views of a nearly complete pedicle valve. Nearpass 
section, Locality 2A. 
ORTHIS| ELABELELLES! HOeCESEE a acieyeis ceeloerer eiercielion tel sted 231 
20. A nearly complete brachial valve. Nearpass section, Lo- 
cality 2AS 
DALMANELLA. POSTHLEGANDU GAN one Sp scueciieusiasicenecrrneiels 232 
21, 22. Two pedicle valves. Nearpass section, Locality 2 A.° 
and 8A. 
28,24. Two brachial valves. Nearpass section, Locality 8 A. 
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PLATE XX.—( Continued.) 


PAGE. 
RHIPIDOMEDLLA, PREOBLATAQM. Spec raercistelet cee) cio ten edema nena ete 232 
A pedicle valve. Nearpass section, Locality 2 A.® 
The internal cast of a pedicle valve. Same locality. 
PHOLIDOPS JOVATA. | Hvala ier misters sacich ueder etal ete re 226 


. A complete shell, showing external markings. Nearpass 


section, Locality 2A." (x8). 
Internal cast of a similar shell. Same locality. (x3). 


. Internal cast of a smaller individual. Nearpass section, 


Locality 2A*® (x8). 
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DECKER FERRY. 


Fig. 


Figs. 


Figs. 


14: 


» 12-15. 


16-19. 


20-22. 


rs. 23-25. 


26-29. 


30-31. 


32-34. 


41, 42. 


43. 


PLATE XXI. 


RHYNCHONELLA DECKERENSIS nN. Sp..........--..:---; A 
Pedicle, brachial, anterior and lateral views of a nearly 

complete individual. Nearpass section, Locality 8 A. 
RHYNCHONELLA AGGLOMERATA Nl. SpP........---------e> 


Brachial, pedicle, lateral and anterior views of a complete 
individual. Nearpass section, Locality 2A. 


. Brachial, lateral and anterior views of a smaller indi- 


vidual. Nearpass section, Locality 2A.” 


WILSONIA GLOBOSA MT. SP... 2.2... eee wee eee eee ee eee eee 


Serial sections through the posterior portion of the shell, 
showing internal structure. Nearpass section, Lo- 
cality 2 A.” 

Lateral, brachial, pedicle and anterior views of a very 
globose individual. Same locality. 

Lateral, brachial and anterior views of a less globose in- 
dividual. Same locality. 


NOU GDNe IVI UUe Is EMll, soa bobonb pag bobooo uno oH OS 3 


Brachial, lateral and anterior views of a large individual. 
Nearpass section, Locality 2A.” 

Brachial, pedicle, lateral and anterior views of another 
individual. Same locality. 


RHYNCHOSPIRA FORMOSA Hall......... EER bie a oe 


Brachial and lateral views of an incomplete, subglobose 
individual. Nearpass section, Locality 2A.” 

Anterior, brachial and lateral views of another less globose 
individual. Same locahty. 


ATRYPA RETICULARIS (Iuimm:)-...2..522--2--.-----.-- 


_ A rather large brachial valve, with lamellate extensions 


of the shell. Nearpass section, Locality 2A. 
Profile of the same in outline. 


7. A smaller pedicle valve. Same locality. 


WHITFIELDELLA NUCLEOLATA (Hall)..........--.----- 


. Brachial, pedicle and lateral views of a complete indi- 


vidual. Nearpass section, Locality 2A.” 


SPIRIFER VANUXEMI val. MINOR n. Var..-.-----------:- 

Two views of a complete pedicle valve. Nearpass section, 
Locality 2A.° 

SPURMRER Sp. WNdet. 5. cisce o- ere ciel elas= mere ye c= cis) 


An incomplete pedicle valve. Nearpass section, Locality 
OeARS 
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A Petite valve with the snes in outline, 
section, Locality 2A3 
A brachial valve. Same locality. . 


GYRTINA) MAGN APEICADA fm, Spot) i. illo sh See ee 


A brachial valve. Nearpass section, Locality 2A4_ 
. Three views of a pedicle valve. Same locality. 
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PLATH XXII. 


PAIZO MAGNA. Soman (EVN ssoooooueuboss00au00KK 


. An incomplete left valve. Nearpass section, Locality 8 A. 


PIV CHOPTERIA MI SUE QUAD IAI AGnTIONS |) operei tiene reine nur iets 


. An incomplete left valve. Nearpass section, Locality 2 A.* 


ACTENOPTERTAG RH CLLC UAT AGI cies Datmenetieneieleic) oiler -nolel nets 


. An incomplete left valve. Nearpass section, Locality 2 A.” 


PRERENE AGS HNCACHRATAY | (Cong) eet eit nee eter 


. A nearly complete left valve. Nearpass section, Locality 


BAL 


NUCULAL Spe wndet.. .04/0 eSeeeR ee eeeecee ae 


. A complete right valve. Nearpass section, Locality 8 A. 


EDMONDIA? DECKERENSIS n. Sllbooocods sod cos non oep ooo OS 


. A nearly complete right valve. Nearpass section, Lo- 


eality 2A.* 


. A more elongate right valve which may belong to this 


species. Same locality. 


MNGUAD UNO MOMELNOK. ily SSK ceodnacadcadecabbnneuse se 


. A complete left valve. Nearpass section, Locality 2A. 


TLOXONEMACY HSPs UNGEEyy ease rei oreee cal cles, ceatauel Coens 


. Three imperfect specimens. Nearpass section, Locality 


DANS 
PRATYORRA Gs SD UNG: spout aha ter erosion arene 


Two views of an incomplete shell. Nearpass section, Lo- 
cality 2A.* 


STRAP AROLMBUS HS Ds UNG e ta mie rsr aly atencae saree telcleeeeeaiel 


. Vertical view of an incomplete shell. Nearpass section, 


Locality 2A.* 


DATNMANT EHS SAS PENOSAMiion SDctenaiel-neneiai-eoholeloneleisirhen isi eialeraits 


Dorsal view of an incomplete pygidium. Nearpass sec- 
tion, Locality 2A. 


PROELUS PACHYDERMATUS  Sannettio cn cneclelie sc ceicielcie crn 


Restoration of the complete head in outline. 

An incomplete cranidium. Nearpass section, Locality 
DrAre 

An incomplete cranidium. Same locality. 

A complete free cheek. Same. locality. 

A very perfect pygidium. Same locality. 

An hypostome, probably belonging to this species. Same 
locality. 
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PLATE XXII.— (Continued. ) 


CALYMENE CAIMBRA TAN (OOM. cwepusiclsueiinuels ioteeuei taccnemeretenel eral 


An incomplete cranidium. Nearpass section, Locality 
2 A? 
2 A. 


. Posterior and lateral views of a perfect pygidium. Same 


locality. 
Two views of an hypostome, probably belonging to this 
species. Same locality. 


PROELUS Va SPLNOSAG Tels Psjmerewenene te reiete rela eleteian= ave tele ay elleoltas 


. A nearly complete pygidium. Nearpass section, Locahty 


8A. 


PROETLUS 2, DEPRESSUS ISDA ere ae eee eee 


A nearly complete pygidium. Nearpass section, Locality 
2A3 
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Fig 3 

4. 
Fig 5 
Vig. 6. 


Vig. 9 
Fig. 10. 
Vig. ial. 
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PLATE XXIII. 


LEPERDITIA ALTOIDES ND. Sp............. silelleie hei(el alte os) le) oles 


. A left valve. Flatbrookville, Locality 109 B. (x2%). 
. A right valve. Same locality. (x2%). 


BEY RICETATS USS EXE IN SES Mpg sree (oles lchiols ioe loa! ee) siielane cee ee 


A left valve. Nearpass section, Locality 2A.° (x4). 
A left valve. Nearpass section, Locality 2A." (x6). 


BEYRICHIA JERSEYENSIS . Sp...... saoogs S30 op OnIO CoG oe 


A left valve. Nearpass section, Locality 2A. (x5). 


BEYRICHTAs PE RUNETATAG SIS) cette sis (oles totalenela\ ols el cite srolsialelle ° 


A right valve. Nearpass section, Locality 2A.% (x4). 


BEYRICHTA NEARPA SS 2 SST SD eel susierenste cuevelsietelie teehee eee eee 


. A left and a right valve. Nearpass section, Locality 


Diana aa ((XAG)) 


BEYRICHIA BARRETTI N. Sp........ esos e sisiyaniey stshi= fs s\iei'eialfenrs 


. A right valve. Nearpass section, Locality 2A.* (x5). 


BER CEGUAS eVEAINIE LEN STS) ME Spiele oisie: tails! slic ia) ote reteledcl siieiarsirotelieire . 


A left valve. Nearpass section, Locality 2A." (x4). 


BEYRICHIA DECKERENSIS WL. SP... 2... see c ccc swnc eves . 


A right valve. Nearpass section, Locality 2A.% (x4). 


BYTHOCY.PRIS, NEARPASSE Te (SPieec 2-0 eae ace Second Stans 

A lJateral and an end view of a complete individual. Near- 
pass section, Locality 2A.” (xT). 

LEPERDITIA ELONGATA N. Sp....... Se SEER Bittern Maes 

A right valve. Nearpass section, Locality 2A.’ (x2). 


LEPERDITAIGTGAN THAN Ms SPem stele mcleiss =lelcleieie ener rene 2 

A left valve. Nearpass section, Locality 2A.“ (Nat. 
size). 

WYATTELEA TANEREOSA, Me SDsasch oaeicieein eet reas % 


Pedicle, brachial, lateral and anterior views of a complete 
individual. Nearpass section, Locality 2A.“ (x2). 
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RONDOUT. 


aie 


Peale 


Figs. 


Figs. 


Fig. 


Vig. 


PT ACI EXON VE. 


CENTRONELLA BIPLICATA Nl. Sp......--+..-. ahrej,e/-are"ol(el lw oflolieieris) ‘elte 


1-4. Pedicle, brachial, lateral and anterior views of a large 
individual. Nearpass section, Locality 2A.” (x4). 
5-8. Pedicle, brachial, lateral and anterior views of a smaller 
individual. Same locality. (x4). 
SP TRUER) sVeAUN) UES) Mild ed Ul ey eeteret enn ellsltav'syoiloral ess ailerons saat she core 
9. A large pedicle valve. Nearpass section, Locality 2 A.* 
10. A large brachial valve. Same locality. 
11. A smaller pedicle valve. Same locality. 
12. A smaller brachial valve. Same locality. 
STROPHEODONTA VARISTRIATA (Con.).......... Eee nae 
13, 14. Views of two pedicle valves. Nearpass section, Locality 
DA 
HOLOPEA ANTIQUA (Van.)...... Bn Se tite he itiselre ta.'a, Sune eect: 
15, 16. Lateral views of two incomplete individuals. Nearpass 


24. 


section, Locality 2 A.* 


MEGAMBONIA AVICULOIDEA Hall.......... Ce SILOS 


. An incomplete right valve. Nearpass section, Locality 


opus 


. An incomplete left valve. Same locality. 


TENTACULITES GYRACANTHUS (Haton)............-.... 


. An incomplete individual (after Hall). (x6). 
20. 


An incomplete, exfoliated individual. Nearpass section, 
Locality 2A.%* (x4). 


BEYRICHIA KUMMELI 0. Sp........--2--0.5 Me ARAN pik ce tote 


A left valve. Nearpass section, Locality 2A.* (x3). 


BEYRICHIA WALLPACKENSIS Nl. Sp........2.-2.0---- seen. 


A left valve. Nearpass section. (x6). 


BEYRICHIA MONTAGUENSIS Dl Sp.....2.2..+.0202-200 . 


A left valve. Nearpass section, Locality 2A.°° (x6). 


BHYRICHIA SMOCKI DT. SP... eee cre cc es cescns = a ieifelojlese . 


A right valve. Nearpass section, Locality 2A.% (x4). 


TEPER DETDAN VAT TAR «(COMME a,c ciate spon etereuctaens tele eRetreatele) sisi 


. A right valve. Nearpass section, Locality 2A.% (x2). 
. Two left valves. Same locality. (x2%). 


28. A left valve. Nearpass section, Locality 24.% (x2). 
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Grou. Survey or N. J.—1902. PALEONTOLOGY. PLATE XXIV. 


MANLIUS. 


PLATE XXV. 


ORTRHOGCERIAS SP: MING OE: - ee tecs eri averse, Nel oneey el shes) © Grsvemevencrons 


% 


1. A large, weathered specimen. Nearpass section, Locality 
BD eAuzs 
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Fig. 2 
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Fig. alale 
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PLATE XXVI. 


ZAPTREN TIS: ROB MiB RTs! sae lel ete eterna ot eee See 


. Lateral view of an incomplete individual. Near Haines- 


ville, Locality 15 C. 


CEADOPORA MULEISHREAT ASI S Dc ehevsiei cite (alle ielelelicisieieiaicusyetenete 


. A fragment of a corallum showing a dividing branch. 


Near Hainesville, Locality 15 C. 


. The same enlarged. (x5). 


PETEODICTY A’ LOBADA’ Ty (SDs aieier oheis cic teyebstotle voleheie isusie tel eieheieae 


An incomplete zoarium parted along the mesotheca. Near- 
pass section, Locality 2 A.** 


. Vertical section of the same. (x 24). 
. Tangential section of the same. (x 24). 


PACHBNIAT LA, ROR TACs se cps cienarct dae oncietcee hector 


The epithecal surface of an incomplete zoarium. Near- 
pass section, Locality 2 A.** 
Tangential section of the same. (x 24). 


MONOTRYPA SPHAWRIGAY (CEPA) cos. ocle o tcreteleic ee ee 


Two transverse sections from the same zoarium, showing 
variation in size of zomwcia. Nearpass section, Lo- 
cality QA (x24): 

Vertical section of the same. (x 24). 


STROPHEODONTA -ENDENTA |(Com:.))a- .c 22 os ee eeeeiee 


A complete pedicle valve. Flatbrookville, Locality 109 A. 
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PLATH XXVIL. 


STROPHHODONTA PUANUIADA Hela see cle c ssers sie cele 


. A large, incomplete pedicle valve. Flatbrookville, Lo- 


cality 109 A. 
A smaller incomplete pedicle valve. Nearpass section, 
Locality 2A.*" 
STROPHEODONTA VARISTRIATA var. ARATA Hall...J...... 
A nearly complete pedicle valve with the profile in out- 
line. Flatbrookville, Locality 109 A. 
STROPHEODONTA  VARISTREATA™ (ON)! orca anne 
A nearly complete pedicle valve with the profile in out- 
line. Flatbrookville, Locality 109 A. 
ORTHOTHETES WOOLWORTHANA (Hall)..........+.....- 
An incomplete pedicle valve with the profile in outline. 


Flatbrookville, Locality 109 A. 


STROPHONELLA PUNCTULIFERA (@on.)........0t..--e06 


. An incomplete brachial valve with the profile in outline. 


Flatbrookville, Locality 109 A. 

A nearly complete pedicle valve with the profile in out- 
line. Same locality. 

A longitudinal section of the shell in outline. 


LEPTAENA RHOMBOIDALIS (Wilck).... 5.6.0.5. -sese aes 


An incomplete pedicle valve. Near Wallpack Center, 
Locality 71 A. 
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PLATE XXVIII. 


GVPID WE AS CATA AL VC) alley) pretepencee rareenete se ie iene cnsicmee aeherereie 


. Two views of a very elongate pedicle valve. Peters Val- 


ley, Locality 87 A. 


. Two views of an average-sized pedicle valve. Same lo- 


cality. 


. Two smaller pedicle valves. Same locality. 
. A small brachial valve. Same locality. 
. A large brachial valve. Flatbrookville, Locality 109 A. 


GYPIDULA GALEATA (Dal.). var 


ea hee (al fe) (eh le)/)\s) (e) «, ofelletetial (avelatate 


Brachial, pedicle, lateral and anterior views of a nearly 
complete individual. Near Hainesville, Locality 15 C. 


GYPIDULA ANGULATA Nl. Sp 


‘e/a! (a) (e| b)@) © (0) 18J0)'e) ee = (a jee, 6) 6) ee. tel cyeenaia 


Two pedicle valves. Near Hainesville, Locality 15 C. 

Brachial and lateral views of a nearly complete individual. 
Same locality. 

A brachial valve. Same locality. 

Pedicle, brachial, lateral and anterior views of a young 
individual. Same locality. (x2). 
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PLATH XXIX. 


UNCINULUS MUTABILIS (Hall) 


ew = aisles © 0 08 © 6 0 8 a 6 8 6 6 


Pedicle, brachial, lateral and anterior views of a slightly 
distorted, complete individual. Nearpass section, Lo- 
cality 2A.” 


. Another pedicle valve. Same locality. 


UNCINULUS NUCLEOLATUS (Hall) 


e000 0 0 © \@ © 04,0 0.6 0010 0 0 « 


. Pedicle, brachial, lateral and anterior views of a complete 


individual. JIlatbrookville, Locality 109 A. 


UNCINULUS PYRAMID AT Use elalll\eemurciiclectsaee eee 
Brachial and lateral views of a nearly complete individual. 
Near Hainesville, Locality 15 C. 


RHYNCHONELLA SEMIPLICATA (Con.) 


Che) sie 'e\s\.0))e1 6, vitesse) ‘= veke ise 


5. Pedicle, brachial, lateral and anterior views of a small 


individual. Flatbrookville, Locality 109A. (x2). 


. Pedicle, brachial, lateral and anterior views of a larger 


individual. Samelocality. (x2). 


RIGO CHONEREA vAT-PIPRICAMA MERA. <icie sn «1 cl slexsiarsiecs etereie 


3. Brachial, pedicle, lateral and anterior views of a specimen. 


From Oriskany Falls, New York. Pal. Coll. Walker 
Museum, University of Chicago, No. 8,496. 


. Brachial, pedicle, anterior and lateral views of a complete 


specimen. Peters-Valley, Locality 37 A. (x2). 


REVNCHONELIEA UIRANSVERS Atl EVallin clenemeiaicucnetere erekeiemrereiene 


31. Brachial, pedicle, lateral and anterior views of a complete 


specimen. Flatbrookville, Locality 109 A. 


REY NCHOTRETA: "TRAINSVERSA TM. SPs. 2 0c sei ejcy0 0 eo) wield eels 


. Brachial, pedicle, lateral and anterior views of a complete 


individual. Near Hainesville, Locality 15 C. (x2). 


9. Brachial, pedicle, lateral and anterior views of another 


nearly complete individual. Same locality. (x2). 
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COEYMANS. 


Fig. ale 
Fig. 2 
Fig. 3 
Fig. 4. 
Fig. 5. 

6, 7 


Figs. 9, 10. 


Figs. 11-14. 


15-18. 


Figs. 19-22. 
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PLATE XXX. 


SPIRIFER GO MACROPLEURUSH(O@ons)earieoc a. oe eon oe 


An incomplete pedicle valve. Flatbrookville, Locality 
109 A. 


SPIRTEER. CY CLOPTERUS. Elalll saci. ey eae 


. An incomplete pedicle valve. Peters Valley, Locality 37 A. 


SPIRINERECONGENINUS vblalllac.yaeiearere arncnoiteie tices 


. An incomplete brachial valve. Near Hainesville, Lo- 


cality 15 C. 


SPIRIBER) Sp. (UNE... 5,5. srhetoe eaarchere ne oleate atolatonon eis ieee 

A complete brachial valve. Near Hainesville, Locality 
15 C. 

SPIRIEER “OCLOCOSTATUS Halle. co eeieie aan ae ee ee 


An incomplete brachial valve. Near Hainesville, Locality 
15 C. 


. Pedicle and anterior views of a nearly complete indi- 


vidual. Same locality. 


. A narrow pedicle valve. Same locality. 


GYR ULNA Spo SUM Cebnsretereasterc evans tereieinse ies coarse co teks vere retrcuentarahe 

Anterior and lateral views of an incomplete pedicle valve. 
Near Hainesville, Locality 15 C. 

ATRYPAS REOTICUBARISe i loitiney)ierpepacie sie cle cieve) one hereon anes 


Anterior, pedicle, brachial and lateral] views of a nearly 
complete individual. Wallpack Center, Locality 71 A. 

Brachial, pedicle, lateral and anterior views of a complete 
individual. Near Hainesville, Locality 15 C. 


INUCEEGSPIRACTVENTRICOSA’ EValli cos ccc. se che cera eres 


Brachial, pedicle, anterior and lateral views of a complete 
individual. Near Hainesville, Locality 15 C. (x2). 
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PAGE 
MBRISTELLA GABVIS (Vall) peimeecieie et ieiicinciacnc maclenet 290 
Figs. 1-4. Pedicle, brachial, lateral and anterior views of a complete 
individual. Near Hainesville, Locality 15 C. 
5-8. Pedicle, brachial, lateral and anterior views of a small, 
complete individual. Peters Valley, Locality 37 A. 
RELYNCHOSPIRA, HORMOSAS \(ELally) eis see aac nceereeee 289 
Figs. 9-11. Brachial, pedicle and lateral views of a complete indi- 
vidual. Near Hainesville, Locality 15 C. 
SCHIZOPHORTA, BISEN WADA TN !Spsni sienna eiereiey tele eeetonee 278 
Fig. 12. A strongly bisinuate pedicle valve. Flatbrookville, Lo- 
cality 109 A. 
13. A less strongly bisinuate pedicle valve. Same locality. 
14. A brachial valve. Same locality. 
RAOMBOPTHRUAS CLADEMRA TUS) bVaLe elena cic rere clecloererieieienie 292 
Fig. 15. An incomplete left valve. Peters Valley, Locality 37 A. 
REOMBOPTEREA (CLA TEHRAT US) Me ise orclerss aiclele ererocherciotene 291 
Fig. 16. A complete left valve. Near Hainesville, Locality 15c. 
17. A small right valve. Same locality. 
18. An incomplete left valve, probably belonging to this 
species. Same locality. 
CONOCARDIUM (SPs NOG Eber techeersdetecel srs; ece heveuedenelcrenetoh hen eareae 293 
Vig. 19. A fragmentary specimen. Peters Valley, Locality 37 A. 
20. Profile of the same. 
ACTINORTEREA, COMMUNTS (eval) Reiter ane cine eeeeesietore 292 
Fig. 21. An incomplete left valve. /latbrookville, Locality 109 A. 
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PLATE XXXII. 


DALMANITES PLEUROPTYX ((Green)ineeeceeeeieeoe too. 

An incomplete pygidium. Near Wallpack Center, Lo- 
cality 71 A. 

PROETUS CPROTUBERAUS(Elall 2 pieces see eee ae oe 


An incomplete pygidium. Nearpass section, Locality 2 A.” 


CORNULITES CINGULATUS Hall))232..-..--...0.-2n eee 


An incomplete individual. Near Hainesville, Locality 
15 C. 


TRVPACUDELES) HLONGA TUS: HELall oa. tac clerks svshel eters eraie tae 


. An incomplete individual. Flatbrookville, Locality 109 A. 


PEATVCHRAS }GIBBOSUM “Hallon. a. c.atvele sacle oer eicieers 


. Three views of a nearly complete shell, partially exfoli- 


ated. Near Hainesville, Locality 15 C. 


BULIMORPHA? HELDERBERGIAE N. SP.....--.0-.--ss0556% 


. Lateral view of a complete individual. Near Hainesville, 


Locality: 15 C. (x2). 


EOXONEMA’? Sp: UNE. 6 2%\c, <r. ciatenel siete oie onete stesso weep noite 


Lateral views of two incomplete individuals. Near 
Hainesville, Locality 15 C. 
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PLATE XXXIII. 


HENDLAPEIBROSAY (GROCER) iayiren eisai tec loieie a creas 


Cross-section of a globular specimen (after Hinde). 


. Minute structure of the same (after Hinde). (x8). 


STREPTELASMA STRIGCTUM JElallk: facie enero ceieeeete ie 

Lateral view of a nearly complete specimen (after Hall). 

Lateral view of an incomplete specimen. Nearpass sec- 
tion, Locality 2A.™ 

TCTHYOCRINUS MAGNARADEALTS) Natspusieleeis ici) =\s eleereiencenee 


Lateral view of the type specimen. Nearpass section, 
Locality 2A.” 


A very incomplete specimen. Hainesville, Locality 25 C. 


STROPHMODON DTA SBECKID sEVal Ie ira a's cjoteletela crsie sieneaele orate 

An incomplete specimen. Locality 8 A. 

A larger, incomplete pedicle valve. Nearpass section, Lo- 
cality 2A.* 

STROPHONELLA PUNCTULIFERA: (Con.).............00-: 

A nearly complete brachial valve. Neuarpass section, Lo- 
cality 2A 

LDPTAWNA) RHOMBORDADTS) (QWialCKs))ice sarc o clareliais cueielee rence 


A complete pedicle valve. Nearpass section, Locality 2 A.* 
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Migs. 2 
3 
Fig. 4 
5 
Figs. 6-8 
Fig. 9. 


Figs. 10, 11. 


12, 18. 
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STROPHONELLA LEVENWORTHANA (Hall)............... 


. Brachial and lateral views of a full-grown individual 


(after Hall). 


. View of an incomplete pedicle valve. Hainesville, Lo- 


cality 25 C. 


ORTHOTHETES WOOLWORTHANUS (Hall).............0.. 


. An incomplete pedicle valve. Hainesville, Locality 25 C. 
. A nearly complete brachial valve. Same locality. 


ORTHOSTROPHIA STROPHOMENOIDES (Hall)............. 


. Pedicle, brachial and lateral views of a complete indi- 


vidual. Flatbrookville, Locality 109 A. 


RAIPIMOMELEA, HMINEINS (Eales oe actie sc a cele cienteneene 


A nearly complete pedicle valve. Nearpass .section, Lo- 
cality 2A.” 


DATALAINHTIAy SUBOARTN ATA (cE alll) a crete: sie sh tereiersteiereneate 


A brachial and a pedicle valve. Hainesville, Locality 
25 C. 

Brachial and anterior views of a complete individual 
(after Hall). 


PAGE. 
302 


308 


305 


304 


306 


Grou. Survey or N. J.—1902. PALEONTOLOGY. PLATE XXXIV. 


NEW SCOTLAND—BECRAFT. 


. 
: rae 7 } 
I : he i 
a 2 : - | | 
: | 
ae a 
is 
7 
a 7 . 
e 
| oe 
| 
| 
4 
Us 
x 
tS. 
3 
: xs 

7 


7 y a “ uh 


Ty : 
. ‘ ie 7 
. ie a iM } 
7 i 
act's 
a - 


7 
: 


Figs. 1-3. 
4, 

Figs 5, 6 
Tess 

Figs. 9-12. 
13; 

Figs. 14-17. 
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PLATH XXXV. 


SCHIZOPHORE MUM LISTER PATUAGE (Tell) emmusteeveiaieieneleierenelenetie 


Lateral, anterior and brachial views of a nearly complete 
individual (after Hall). 

An incomplete brachial valve. Nearpass section, Lo- 
cality 2 A.* 


DAL ATAN ELA. (PH REEMGAING (sali lars crereiclie siecle cieielelere terete 


. A pedicle and a brachial valve. Nearpass section, Lo- 


cality 2 A.” 


. Brachial and anterior views of a complete individual 


(after Hall). 


RAGPIDOMEnEA sOBLATA iHETallill) ers cretere ce teteie icetete eeeuereicrens 


Brachial, pedicle, lateral and anterior views of a complete 
individual. Hainesville, Locality 25 C. 
Interior view of a pedicle valve (after Hall). 


BILOBIDHS! AVARION |( COME) Me ars 1s aisiev sss lerdusle eo sbelrs eustebespepie 


Brachial, pedicle, lateral and anterior views of a complete 
specimen. From the Helderberg Mountains, New 
York. Pal. Coll. Walker Museum, University of 
Chicago, No. 806. (x2). 

An incomplete pedicle valve. Nearpass section, Locality 
ZAR Gx 2) 
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12-15. 
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PLATE XXXVI. 


SCENIDEUM, ENSIGINE) \(Eall)ipteesrerseirerectencieieiais cette suet 


. The brachial valve.. Natural size (after Hall). 
. Anterior, posterior and brachial views of a complete in- 


dividual, enlarged (after Hall). 


UNCEINULUS VELLICATUS® (Halles nee coe oneneieer 

An incomplete pedicle valve. Nearpass section, Locality 
9 4 31 - 

An incomplete pedicle valve. Nearpass section, Locality 
BAe 


. A more coarsely-ribbed pedicle valve. Hainesville, Lo- 


cality 25 C. 


UNCINULUS: PYRAMIDATUS (Hall), s.-0ge.cc > ss ote clei 
Brachial, pedicle, lateral and anterior views of a nearly 

complete individual. Nearpass section, Locality 2 A.” 
RHYNCHOTREMA FORMOSA (Hall)? . S25 05-2. 6 cece arte 
Brachial, pedicle, lateral and anterior views of a complete 


specimen. Nearpass section, Locality 2 A.” 


WATOMLA, NSD LATTS n(GViailis)e.<ofetehenevauere sepeuers oicle eMac euemers 


. Brachial, pedicle, lateral and anterior views of a complete 


individual. Hainesville, Locality 25 D. 
Brachial, pedicle, lateral and anterior views of a complete 
individual. Hainesville Locality 25 C. 


EATONIA OSEINGUMARIS. UC Viaitis )) cto. bie sre avays(allerevclnene mene eeeiens 


Brachial, pedicle, lateral and anterior views of a complete 
individual. Hainesville, Locality 25 C. 
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PLATH XXXVII. 


SPIRIFER) WACROPLEURUS: (Comes) peteiien wee ects ols ee 
1,2. Pedicle and anterior views of a complete individual (after 
Hall). 
3. The internal cast of a pedicle valve. Locality 8A. 
SPIRTHER PHREAMELLOSUS.) ELallll iayepercicisueteea sis vel eneiers rebels 
4. An incomplete brachial valve. Nearpass section, Lo- 
cality 2A.” ‘ 
5, 6. Pedicle and anterior views of a complete individual (after 
Hall). 
CENTRONELLA ? SUBRHOMBOIDEA Ni SP... .....0.0...2s0008 
7-10. Brachial, pedicle, lateral and anterior views of a com- 
plete individual. Nearpass section, Locality 2A.° 
ANOPTOMEHH OA KCONGAWAL | (eLallll)i ese epenencrelsl oleienelerstetele Neheleye 
11-14. Pedicle, brachial, lateral and anterior views ofa complete 
individual. From Schoharie, New York. Pal. Coll 
Walker Museum, University of Chicago, No. 8,522. 
(x2): 
15. A pedicle valve. Hainesville, Locality 25D. (x2). 
NUCLHOSPIRAL oVENIDRICOS Au wel alley denesetajente sie loiederaetel peterstene 
16. An incomplete pedicle valve. Locality 8 A. 
ATRYPENASIMBRIC ATA CELA) proriateteie ee rsyeiidsrheeneyets Greate 
17-20. Brachial, pedicle, anterior and lateral views of a complete 


individual. From the Helderberg Mountains, New 
York. Pal. Coll. Walker Museum, University of 
Chicago, No. 902. (x2). 

. An elongate pedicle valve. Hainesville, Locality 25 D. 
(<2): 

. A large brachial valve. From Schoharie, New York. Pal. 
Coll. Walker Museum, University of Chicago, No. 
Sio208 (G2) 
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Figs. 1-4. 


Fig. 8 
9, 10 

Figs. 11-14. 
15-18. 
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PLATE XXXVIII. 


SPIRIEER: CY CLOPTERUS) Halll emsciets cus cia ss) evs eieeltenes satel liers 
Brachial, pedicle, anterior and lateral views of a complete 
individual. From Schoharie, New York. Pal. Coll. 
Walker Museum, University of Chicago, No. 8,455. 


. An incomplete pedicle valve. Hainesville, Locality 25 D. 
. A nearly complete pedicle valve. Nearpass section, Lo- 


cality 2A. 


SPIRIBER) PERLAMELEOSUS. TElaliiv ssn cre cciercteiene einen reretere 


. An incomplete pedicle valve. Locality 8 A. 


TREMATOSPIRA MULTISTREATA  Elalles sc. )sccvctcreciearaciee 


. A distorted pedicle valve. Locality 8A. 
. Anterior and brachial views of a complete individual 


(after Hall). 


MERISTRELAGEARVIS: (WAI) lc telerel acahe «lescenlegenstets ia-cieuetey sates 


Lateral, brachial, pedicle and anterior views of a large 
individual. Nearpass section, Locality 2A.™ 
Lateral, anterior, pedicle and brachial views of a smaller 

individual. Hainesville, Locality 25 C. 
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PLATH XXXIX. 


STROPHOSEYEUS -GHEWARDT (Coma) niocm ae see eon eee 


3. Three views of a nearly complete individual. Hainesville, 


Locality 25 0. 


MY TIGARGA! 2(Sp-INGGinn. save oneal ace aces oer 


. A right valve. Hainesville, Locality 25 C. 


TOXONE NEA: ATTEN UATAN ELE, eretererore icra cue tetalen cies a clean 

Lateral view of a nearly complete individual (after Hall). 

An incomplete shell. Hainesville, Locality 25 C. 

HOMATLONOTUS. VAIN XE iw EDalloccs ccctsteteeueie «ickelsreh ion aaron 

Dorsal and lateral views of a nearly complete pygidium. 
Nearpass section, Locality 2 A.™ 

DAEMANDITHS (PLHUROPTY.x (Green): cin. cise eee e 


An incomplete pygidium. Nearpass section, Locality 2 A.* 


10. A complete head (after Hall). 
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PLATE XL. 


LICHASPUSEULOSUS) Evallicis yer sqieveteie arora susie cererctotenete 


. Impression of the doublure of the posterior portion of a 
fragmentary pygidium. Nearpass section, Locality 
2A.* 

. A nearly complete pygidium (after Hall). 


PELACOPS! ATLOG ANT: MEVAD Bie cistevete cpt tassels er ace tans ehiovsteieeremel acters 


. A complete head. Nearpass section, Locality 2A.™ 
. A nearly complete pygidium. Hainesville, Locality 25.0. 
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PLATE XLI. 


VERMIPORAUSERPULOMDES  Evaillseeccrse cieweterenaiene rae eben ai cieiete 


. A Jarge colony (after Hall). 


OREICULOID EA. AMPT Ate (CELA) ma -peree cherie ice elects ie aioieseies 


. Two views of a large brachial valve. Nearpass section, 


Locality 2A. 


SCHIZOCRANIA SUPERINCRETA Barrett...........cccse0. 


. A large brachial valve, partially restored. Peters Valley, 


Locality 53 A. 


STROPHEODONTA MAGNIFICA (Hall))...........+s0+e55- 


. A nearly complete brachial valve. Nearpass section, 


Locality 2 A.* 


. An exfoliated pedicle valve. Same locality. 


STROPHMODONMA™ SPs cUIM GE te cre ieqees) eretey cheie te icieneheloneiotsiianisustets 


. External impression of a brachial valve. Nearpass sec- 


tion, Locality 2 A.* 


. An incomplete pedicle valve. Same locality. 


IANOPEEAW NIU CLEVATTHACs TEL aller saettroienotetel slekeralclicitetetecansrenonatay eles 


. The internal cast of a pedicle valve. Peters Valley, 


Locality 53 A. (x2). 


LEPTAENA RHOMBOIDALIS (Wilck).............--.+000- 


Internal cast of an incomplete pedicle valve. Nearpass 
section, Locality 2A. 
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LOWER ORISKANY. 


CHONOSTROPHIA JERVENSIS Schuchert................. 
Fig. 1. A complete pedicle valve. Nearpass section, Locality 
ZAs 
2. A complete brachial valve. Same locality. 
DALMANELLA SUBCARINATA) (Elalll) s%. 2.0: ok Sone eee 
Vig. 53. A distorted pedicle valve. Nearpass section, Lécality 
CAs 
4. Posterior view of an incomplete individual. Same. lo- 
cality. 
REYNCHOTREMA, FORMOSUM: (Etall)in o. sa. = eee cee ee 
Figs. 5-8. Brachial, pedicle, lateral and anterior views of a complete 
individual. Nearpass section, locality 2A.™ 
REYNCHONELEA BIABVEATA: .EVAlI: soo clones elec o orate 
Fig. 9. An incomplete brachial valve. Nearpass section, Lo- 
cality 2A.* 
10. A pedicle valve. Same locality. 
RENSSELAER(IA  SUBGEOROSA “Nl, “Sp: ./., lesa esos oe aa 
Figs. 11-14. Pedicle, brachial, lateral and anterior views of a com-. 
plete individual. Nearpass section, Locality 24.8 
15-18. Pedicle, brachial, lateral and anterior views of another 
complete individual. Same locality. 
SPIRIFER SNEARPASS Tene wSps «cnc, ctecs sates ot miele eee Ole Se 
Figs. 19-22. Brachial, anterior, pedicle and lateral views of a complete 


Figs. 23, 24. 


Fig. 26. 


Figs. 27, 28. 
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5. An incomplete brachial valve. 


PLATE XLII. 


individual. Nearpass section, Locality 2A. (x4). 


CYRTENA. ROSTRATA Halles 27 2.05.2 aoe stew ace eerie 

Anterior and lateral views of an incomplete pedicle valve. 
Nearpass section, Locality 2A.% 

Same locality. 

SPIRIFER MURCHISOND (Castel. :2..2)....« o-oe eee eee 


A nearly complete brachial valve. Nearpass section, 


Locality 2A.* 


13 EPR esr omrcoe.c cls apcrnns pe 


Nearpass section, Lo- 


MERISTELLA PRINCEPS 


Two views of a brachial valve. 
cality 2 A.* 
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PLATE XLILL. 


PLATYOSTOMA "NEARPASSE (TW. (SPs oo. s)< cye)e ee ie loose) oe) lalla 


Two views of a nearly perfect individual. Nearpass sec- 
tion, Locality 2A.% (x2). 


Two views of little larger nearly complete individual. 
Name locality (nat. size). 

PLATYCERAS) Spr WMGehniercis a elays TIT SDNS, secant cn Behe or MED ANY ets i 

Two views of a nearly perfect individual. Nearpass sec- 


tion, Locality 2A.% (x2). 


PERATYCERAS) (SP. WIG ets.us eyesore cele Say eremenei era, ckerrey Mra meu sen ante At 

A nearly complete individual. Nearpass section, Locality 
DAIS 

LOXONEACA: DERSH MENGES) Te, Speers ciete operas chet ster <tatatarenneene 


Two lateral views of a nearly complete individual. Near- 
pass section, Locality 2A. (x2). 


. Another larger individual. Same locality. 


The internal cast of an incomplete individual. Nearpass 
section, Locality 2A. (x2). 


MEGAMBONTA PARVA.D. SP... 2 cee enc cee cee eee ene ence 5 


A nearly complete left valve. Nearpass section, Locality 
BAS i Ge2))r 


ACTINOPTERIA TEXTILIS (Hall)........ G (ie elevate eretermeeeets 


3. A nearly complete right valve. Nearpass section, Lo- 


cality 2A. 


. A small, nearly complete, left valve. Same locality. 


HYOLITHES) CENTENNIALIS: Barrette. <3 <..)scis a selma 

Lateral view of an incomplete individual. Nearpass sec- 
tion, Locality 2A. 

ORTHOCEBASwiSp:) UWNGEt Hs). ciare i avses ere corey et oeteiatometometetene mel: 


An incomplete individual. Near Wallpack Center, Lo- 
cality 71 C. 


. An incomplete individual. Nearpass section, Locality 


2A.* 
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| ay 
DALMANITES DENTATUS Barrett........-2----20e2 esse = 


\ 


1. A nearly complete individual (after Hall and Clarke). _ 
2. A complete head (after Hall and Clarke). mM 
3. A complete pygidium (after Hall and Clarke). 


TONAL ONO TUS sVAINIU IE Mil, Vath ia ioliey = tates lope) siete ot en suetieh testa area 


4,5. Dorsal and lateral views of a very large pygidium. 
6. An incomplete cranidium. Nearpass section, Locality 
ZA » 

JT. A*free cheek. Same locality. 
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Vig. 


Fig. 
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Fig. 


PLATE XLV. 


TRACHYPORA ORISKANIA Nl. Sp 


S{oll.eiel a (e} e's el\e.'¢\e) 6: gue eee le) s/s ene 


1. Portion of a corallum. Locality 6 A. 


6. 


ca 


. A group of corallites from the same, enlarged. 


EDIOCRINUS SACCULUS Hall 


918) 0L0),0, 0) 0)(e)-sa iateilis) « eile Fe lefe eile) sie) \s) «ele 


. A very large dorsal cup. From Cumberland, Md. 
. A complete base. Same locality. 
. An incomplete dorsal cup with portions of two arms pre- 


served. Same locality. Pal. Coll. Walker Museum, 
University of Chicago, No. 9,519. 

BHOLMMDOPS ARB NARITA wrt alll ieaqemnetstatcye sche) sie one ereene ois 

The internal cast of a nearly complete valve. Near 
Layton, Locality 87 A. (x2). 

ORBICULOIDEAL JERVENSIS barretten cceiseciceee cree 


The interior of a nearly complete pedicle valve. Lo- 
cality GA. 
A brachial valve. Same locality. 


ORLHOTHE PRES (Sp. UNG etisis ays mieuetetsperccciese eenecheveteobete ciclo 


A nearly complete internal cast. Locality 6 A. 


SEROPHEODONTA MA GINITRTCAN) Ebay s)isire cists are eiehoiciaiere ene 


. The internal cast of an incomplete pedicle valve. Peters 


Valley, Locality 53 B. 


. A nearly complete pedicle valve. Locality 6 A. 


HIPPARTONYX  PROXIMUS: ((Vian) sso. science pee eee 


2. An incomplete internal cast of a small pedicle valve. 


Peters Valley, Locality 58 B. 
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PAGE. 
LEPTAENA RHOMBOIDALIS var. VENTRICOSA (Hall)....... 346 
Fig. 1. A very large, incomplete brachial valve. Peters Valley, 
Locality 53 B. 
RUYNCHONELLA, BREVIPLICA TAN Nu SDuewsie microns os sie) aise 350 
Fig. 2.°A nearly complete brachial valve. Locality 6 A. 
3. A nearly complete pedicle valve. Same locality. 
4. Anterior view of the same. 
RHIPTDOMERUA OBLAT A) (Ea! )) se). cciem «aie ieo clele = slevereheneneks 350 
Fig. 5. A large, incomplete brachial valve. Locality 6A. 
6. An incomplete pedicle valve. Same locality. 
7. Internal cast of an incomplete pedicle valve. Same 
locality. 
IMNOPDEA INU CEMA TAG: (EVA) Py saperecesaceletenetatct= tenets clierratenaerete 349 
Tig. 8. The internal cast of a pedicle valve. Near Layton, Lo- 
cality 87 A. (x2). 
9,10. Two views of a complete pedicle valve. Locality 6A. 
(Geir 
CHONETESU HUDSONTCAy (@lAPKGR art) 12s: a)eeye a shores coneiet ete 347 
Fig. 11. A complete pedicle valve. Locality 6A. 
CHONOSTROPHIA COMPLANATA (Hall)................. 348 
Fig. 12. An incomplete, partial, internal cast of a pedicle valve. 


Near Layton, Locality 37 A. 
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PAGE. 
EATONTA, PECULIARIS, (Core) Siscnie ceive ied eters Sul 
Fig. 1. Lateral view of a nearly complete individual, showing 
denticulate margin of valves. Peters Valley, Lo- 
cality 53 B. 

2-4. Brachial, pedicle and anterior views of a nearly complete 
individual. Same locality. 

BEACHTAGSUESS AIAG W(EDaL)) oe rereneteis toletchole i tatot-tararre inate tele 252 
Figs. 5-8. Brachial, pedicle, lateral and anterior views of a nearly 
complete, small individual. Locality 6A. 

9-12. Pedicle, brachial, lateral and anterior views of a nearly 
complete individual, with more conspicuous radiate 
plications. Same locality. 

13, 14. Two views of a brachidium. Same locality. 

MERISTELLA LATA (Hall)......... Pea Cas CO ue 359 


Figs. 15-18. Brachial, pedicle, lateral and anterior views of a small, 
complete individual. Locality 6A. 
19. A large, nearly complete internal cast of a pedicle valve. 
Near Layton, Locality 37 A. 
20. An internal cast of the pedicle valve. Near Wallpack 
Center, Drift. 
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Figs. 13-16. 
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SPIRIFER, MURCHISONE ‘Gastel.4 ae ee coe. Lee eee 


4. Pedicle, brachial, anterior and lateral views of a nearly 


complete individual. Locality 6 A. 


SPIRIEER ARENOSUS7 ((Cone)ic= amie s vine oon eee eee 


5. An incomplete brachial valve. Near Layton, Locatity 37 A. 


META PLASTASPE YOXED AT Ave (Lalli cous 2 <n averse eon ore 


. An incomplete pedicle valve. Near Layton, Locality 37 A. 


METAPLASIA PLICATA Th. Sp. 2... sc ewe ccc eee as cree we 


. Pedicle, brachial, posterior, anterior and lateral views of 


a nearly complete individual. Locality 6A. 


. The internal cast of a brachial valve. Peters Valley, 


Locality 53 B. 


CYRTINA (WARFA Clarke ssa s cis< Ghovciieors we betetensic sue sateen ereiere 


Brachial, anterior, posterior and lateral views of a nearly 
complete individual. Near Layton, Locality 37 A. 


PAGE. 
304 


353 


356 


Gro. Survry or N. J.—1902. PALEONTOLOGY. PLATE XLVIII. 


ORISKANY. 


Fig. 


Vig. 


Figs 


3-6. 


=| 


aK Oy alate 


» 13; 14. 
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ANOPLOLHHOA) KEABEEREEES (Cons)iec. sous aetee e iene 


. A complete pedicle valve. Near Layton, Locality 37 A. 
. A complete brachial valve. Same locality. 


ANOPLOTHECA, DICHOTONMA, \(Elalll) i /ou2 <2 1c s/c cbete aetna 


Brachial, pedicle, lateral and anterior views of a complete 
individual. Locality 6A. 


PLATYOSTOMA VENTRICOSA Con........ eile) ¢) elle\.« Jevelelinke kal el siele 


. Lateral view of a large individual. Near Layton, Drift. 
8, 9. 


Two views of a smaller individual. Peters Valley, Lo- 
ceality 53 B. 
Two views of another individual. Same locality. 


PEATYOSTOMA DESMATUM Clarke. ....2 02: ces ee eee 


2. Lateral view of a nearly complete individual. Locality 


6A. 


PLATYCERAG ORTUOSUM TEfalllityeic. a's sev cneleu- cere) ueiielaccue eee 


Two views of a small individual. Peters Valley, Lo- 
cality 53 B. 
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Fig. 1 
Vig Z 
Fig. 3 


Fig. 6. 


PAAR ae 


ACTINOPTERIA TEXTILIS var. ARENARIA (Hall).......... 


. An incomplete left valve. Nearpass section, Locality 3 A. 


ACTINOPTERES, ENSIGNIS Clarkevieina. sachs «oe seine eres 


. A complete left valve. Locality 6A. 


MECAMBONTAY, BELETSDREATAs, Elalilocsa ec ceacjeicwee ce minieeeien 


3. An incomplete left valve. Peters Valley, Locality 53 B. 


TENDACULITES! ELONGATUS, Elallee Sassi ciecie cl veeiencisetiiiene 


5. The internal casts of two incomplete individuals. Peters 


Valley, Locality 53 B. 


DAL MANTLES, ‘SPs WIM eCtis es sis: sic over ones w rose elec cere uele custo eevee 

A large, incomplete pygidium. Nearpass section, Lo- 
cality 3A. 

PHACOPBS (SPs UNG, ecancynlss leteltehs oe cersielen elielerevieteMeretedee cream iene 


An incomplete pygidium. Near Layton, Locality 37 A. 
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ATRYPAs RETRECUDARIS | Ginn) seer ascn coe eee 


. Brachial, pedicle, lateral and anterior views of a nearly 


complete individual. Near Tri-States, Locality 2B. 


RHIPDOMELLA VANU SE Mte= (CELA) eae = na s.s cmeet= cue olaierers 

Pedicle, brachial and lateral views of a complete indi- 
vidual (after Hall). 

RECTICULARIA, FEMBRIATAL (Cong) pacino cee 

Brachial, pedicle, anterior and lateral views of a com- 


plete individual (after Hall). 


STROPHEODON TA: PERPLANA: (CON )ccieeiccie a < ce «e cleeueet 


. A complete pedicle valve (after Hall). 


A complete brachial valve (after Hall). 


ANOPLOTHECA ACUTIPLICATA: (Con.).........02c000.0 


Pedicle, brachial, lateral and anterior views of a com- 
plete individual. Near Flatbrookville, Locality 89 B. 


GHONETES ARCUATA. (Eiallie Os acre lone eee 
An incomplete pedicle valve. Peters Valley, Locality 52 A. 
LEPTABNA-BHOMBOIDATIS. ( WilcK.)'. 2.20 ees oe eee 
A nearly complete pedicle valve. Locality 70 B. 

LOXONEMA- SDx WDCC. oo. ccrare, 0, vs Seaw whe < Se els ieisieye eteveueteters 
Lateral view of an incomplete shell. Near Tri-States, 


Locality 2 B. 


CHONETES ARGUATA (lallls 3... srs cua v alea cic elas omnes ieee 


21. The internal cast of a pedicle valve. Greenwood Lake, 


Fig. 18. 
Fig. 19: 
Fig. 20. 
Fig. 21 
Fig. 22. 


Locality 87 B. 


STROPHEODONTA INEQUIRADIATA Hall.................. 


An imperfect pedicle valve. Newfoundland, Locality 
145 A. 
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PEATE, WL: 


SPIRIRER) MACROTEYARIS) bel aulllsem ey erss areca eee eters 


Fragment of a large pedicle valve. Greenwood Lake, Lo- 
cality S87 B. 

Internal cast of the same. 

A smaller, incomplete pedicle valve. Newfoundland, Lo- 
cality 145 A. 


SPIRTMER “SPs UMGOta coe tei erreur 6 svete eeeetom onictods aiedere 

. An incomplete brachial valve. Newfoundland, Locality 
LAS A. 

CYERLINA: TIAMELTONENSTS) Elaliaycmmeeicseicine ccm cielo 


Anterior view of an incomplete pedicle valve. Green- 
wood Lake, Locality 87 B. 
AMPHITGHINEA ERONGATA ((Viallt)icc re setecha sieincan verre nine 


A portion of the internal cast of a pedicle valve. New- 
foundland, Locality 145 A. 

A larger, nearly complete valve. Greenwood Lake, Lo- 
cality 87 B. 


ORTHOTHN LES: sPANDORAG o(UESI1L) isaac aeetcrerreis ieee renee 

An incomplete pedicle valve. Greenwood Lake, Locality 
&7 B. 

SCHIZOPHORTIA sp. cf. ‘S. STRIATULA (Schll)i. ou. 2... oe 


An incomplete pedicle valve. Newfoundland, Locality 
145 A, 


. An incomplete brachial valve. Same locality. 


ACTINOPTEREA, DECUSSAWAy elaine one coneis citeveretan once ates 


A nearly complete left valve. Greenwood Lake, Locality 
&7 B. 


PTERINEA HBABBEGEA (( CON?) icsters stapes hale Vels tel enenen erento 


. An incomplete left valve. Newfoundland, Locality 145 A. 
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PLATE LIII. 


SPIRIMER VAUD A CUT Wie (COND recent veto ee icaade a opaletainl eke cia 


. A small, distorted pedicle valve. Oak Ridge, Locality 


CPA. 


TROPIDOLEPTUS CARTNATUS » (ON) a5 cle siete welts vee ates ee 


. A distorted brachial valve. Near West Milford, Lo- 


cality 106 A. 


. A distorted, internal cast of the pedicle valve. Greenwood 


Lake, Locality 87 A. 


CHONETES! (Spi WMG e tee eicyerencestesonestel ais) i tilel ane succlteaeetellevsectore, ere 


. A nearly complete, distorted pedicle valve. Greenwood 


Lake, Locality 87 A. 


5. A distorted pedicle valve. Near Clinton Reservoir, Lo- 


cality 104A. 


ORTHOTHETHS LLP AND OF AWM Gla) Beets eimesiericteue ees ta as 


. An incomplete, distorted pedicle valve. Greenwood Lake, 


Locality 87 A. 


WEN DE TE RNEENE DIB RACIAL OPO Dik cenatecis iaccle tae il=\ieFallells) allaltelian<iaite 


. A distorted pedicle valve. Oak Ridge, Locality 144A. 


e 
GRAMEMDY STAM Sec Un Ce tar gence ners tomeetoreve te hau sas area cel ousie elelecesem 


. An incomplete, distorted right valve. Oak Ridge, Lo- 


cality 144 A. 


. A distorted left valve of another species. Same locality. 


PATABONETLON EMARGENATAS K(COM:)hen o- occ... sen nee ce 


A nearly complete right valve. Oak Ridge, Locality 144 A. 


. A smaller, incomplete left valve. Same locality. 


OhaMVONpoacn Ne wonNnoeN. ISBN sas colo pee bee CiCuoa GSU E OOS 


. Dorsal view of a nearly complete shell. Oak Ridge, Lo- 


cality 144 A. 


UNO ISLS AOS. SiO WING 5 Gn donde oesoeodaGbeoucoddod 


3. Lateral view of a distorted, incomplete individual. Green- 


wood Lake Locality 87 A. 

Two views of a distorted specimen, Oak Ridge, Locality 
144 A. 

Lateral view of another individual. Same locality. 
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